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WAPPLER 


Electrically  Lighted  Diagnostic  Instruments  and  Electro- 
Medical  Apparatus  are  Used  by  the  U.  S.  Government 

X-Ray  Equipment* 

High  Frmtjuency  ^^^^^^^^^^^^»»»i^^— — 


Young  Urethroscope 


Price  •24.38 

In  this  instnunent  the  light  carrier  rotates  upon  &  post  by  which 
it  is  attached  to  the  urethroscopic  tube.  The  conical  shape  of 
the  proximal  end  of  the  urethral  tube  makes  it  possible  to  intro- 
duce more  light,  and  also  facilitates  introduction  of  instruments, 
swabs,  etc. 

A  valuablm  inatrament  at  low  coat  for  thm  UrologtMt  and  the  Central 
Practitioner.     Send  for  one  today 

WAPPLER  ELECTRIC  COMPANY,  Inc. 

^^^"  D*pt.  S,  173  East  «7th  StrMt,  NEW  YORK,  U.  S.  A.  ^^i^ 
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Oiloretone  Produces  Natural  Sleep 

^i^p^wwM^^i— — ■^^M^^—  I  ^^^M^M  - _____ ^^—^:crr~-r-^^ 

Administered  internally,  CHLORETONE  passes  unchanged  into  the  circu- 
lation, inducing  (in  efficient  therapeutic  doses)  profound  hsrpnosis.  It  does  not 
depress  the  heart  or  respiratory  centers.  It  does  not  disturb  the  digestion*  It 
is  not  habit-forming.    CHLORETONE,  in  a  word,  produces  natural  sleep. 

♦  ♦  ♦ 

In  addition  to  its  primary  function  as  a  hsrpnotic,  CHLORETONE  has  a 
wide  range  of  therapeutic  applicability  as  a  sedative.  It  is  useful  in  alcoholism, 
ddirium  tremens,  cholera,  colic ;  epilep^,  chorea,  pertussis,  tetanus  and  other 
^>asmodic  affections;  nausea  of  pregnancy,  gastric  ulcer  and  seasickness; 
mania  (acute,  puerperal  and  periodic),  senile  dementia,  agitated  melancholia, 
motor  excitement  of  general  paresis. 

CHLX>RETONE:  OancaTials. 

CHLORETONE  CAPSULES:  S-snin,  bocdet  of  100  and  50a 
CHL0RET(»4E  CAPSULES:  S-grain,  bocdet  of  lOOand  50a 

Dose,  3  to  15  graiiu. 

SEE  THAT  YOUR  DRUGGIST  IS  ABLE  TO  SUPPLY  YOU. 

PARKE,  DAVIS  &  CO. 


Mirhigan. 
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EVERY  DOCTOR  in  the  UNITED  STATES 

should  try  this  remarkable,  new  time,  money  and 
pain  saving  Lace-Mesh  Surgical  Dressing 

Tak9  Advantage  of  Oar  Special  Offer  Below 


NON-ADHERENT 


NON-OCCLUSIVE 


Bead  what  Lt.-Col.  Edward  Martin  uJd  id  an  address  before  the  Sixth  Conference  of 
Industrial  Phyaidans  and  Surgeons  held  in  Philade^bia,  April  9th,  1918,  and  r^iorted  in 
the  Pmruyivania  MedicaUournal  for  August,  1918:  — 

"  The  technic  is  as  simple  as  that  of  iodine.  TTie  wound  is  brushed  with  a  3  to 
5  per  cent  solution  of  dichloramine-chlorcosane.  If  it  is  a  raw  suKace,  such 
as  a  burn,  withdestructionof  thesbin,  it  is  protected  against  the  removal  of 
a  sticking  dressing  by  putting  over  it  a  piece  (A  paraffined  mosquito  netting 
with  a  wide  mesh.  Abbott's  mosquito  netting  is  fine.  Ova  that  is  api>lied 
the  dressii^,  which  should  be  as  thin  as  drcumstances  will  admit  of.  This 
is  fastened  lightly  in  place.  That  is  the  whole  dressing.  It  may  be  applied 
to  a  burn  or  to  a  deep  wound  leading  down  into  a  focus,  but  in  all  instances 
all  dead  parts  should  be  removed.  It  is  repeated  once  a  day.  Under  this 
dressing  we  can  bring  broad  etanulating  surfaces  together,  and  have  them 
holdi  and  the  secretion  is  cut  (uwn  to  a  nunimum." 

NOTE  THESE.  ADVANTAGES  —  PARRESINED  LACE-MESH  IS 

1.  ECONOMICAL,  u*lnf   tO%   to  n%  tt  4.  N<Ht-OCCLUaiVE— iHnnlts  ciHittnUDUa 

M.  aWarbant  cMton  and  roUir  bandiiif         drainat*  and  (n«  iirmsi  xn  ■iiHiirlrii 

ii^ft^lSK:^  •■  C«rf-t.blr  «*»  and  Pll-W- 


1.  NON-ADHERENT, 

mwriac  mUUbb  HOaU 
S.  TIME  SAVING— tt  la  aaaUr  and  ansdlar 


*.  NON-INJURIOUS  to  » 


t/H  m*  5»Kw(  OH*t  Ot4t  Fmtm 

THE  ABBOTT  LABORATORIES         „„,,,     _,„. 

HoBW  OAea  and  Labcratsriw  La*  Aii|*I»  Tomcm 

Dapt.  S2  CHICAGO 

1  endiM  t3.S0.    Pkase  Kad  mc: 

1  Pactue.  six  envelonB,  PuraiBHl  Licc-UbIi  *'■??  1 

1  OuMDichlocuBim-T J-M  f 

40uBcaChl«taHDe VVi"-*'? 

IFneTrlalTubeCUonwitTaNeU  Nochaijr  I 

I  Ftec  Trfal  BoUlt  DidpoUn  TsMos No  chugt  ) 


Tobd 
$2.50 


'I — 


r*4r». . 
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RADIUM 


Radium  in  proper  dosage  has  proven 
valuable  in  the  treatment  of  Benign 
and  Malignant  Growths,  and  in  Post- 
Operative  Prophylactic  Radiations. 

Information  as  to  dosage,  technique, 
necessary  equipment,  etc,  sent  upon 
request. 

Radium  Chemical  Company 

General  Offices  and  Laboratories,  Pittsburgh,  Pa. 
501  Fifth  Ave.      Marshall  Field  Annex  Bldg.,  Chicago       Butler  BIdg. 
New  YtM-k  Little  Bldg.,  Boston  San  Francisco 

Messrs.  Watson  &  Sons  (Electro-Medical)  Ltd. 

43  Parker  Street,  Kingaway,  London,  W.  G.  3,  England 


1919     40  Years  of  Service     jgyg 

To  the  Medical  Profesnon 

On  February  4,  igiQ,  this  Company  will  celebrate  its  Fortieth  Anniversary 

The  Mclnto»h  No.  4 
Polysipe  Generator 

is  t3^ical  of  the  high-class  apparatus 
which  many  progressive  physicians  aie 
daily  employing  with  profit  to  their 
palients  and^not  least — to  their  pres- 
ligE  in  the  community.     Wherever  a 
galvanic  and  faradic  wall  plate  is  indi- 
caled,  thisapparatus  isone  step  in  the  ,.' 
lead.    Affords  galvanic  and  sinus-     .•** 
oidal   currents  on  A.   C,   or     ,•** 
D.    C,  without   rectifier.      ,•** 
Adopted   by  U.  S.,  and    ,.**'      Gihtru- 
Canadian   Govern- ^^X*   KindlT^^m. 
t  a  r  y    h  o  s  -    .X^J^^'"!^"^ 

Special  Red-Letter  Anniversary  Offer    ■"  ' '"    /tUki  rU-l.«??ohS.' 

Y«wa>Din«Mli»iMaUgMdHc«n».ti><WL  tUpacMmd  .•'Aune 

HdNTOSH  BATTDtT  &  OPnCAL  CO.  ..-"d™ 

IIT-HJ  K.  I>i^h«ii  St  CHICAOO.  ILL         ..•' 
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Pratt-Lowman 
Self-Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 

connection  with  the  Albee  Motor  Saw  method. 

Devised  by  Major  John  B.  Lowman,  M.C.,  and  Captain 
R.  B.  Pratt,  M.C,  U.  S.  Base  Hospital  No.  38. 

It  aHofds  the  foUowinc  adrantsfes: 


SIMPLICITY 

No  parts  to  be  loot, 
sterilise,  manipulate. 


Easy  to  dean, 


DURABILmr 

It  not  only  gives  RETRACTION  of 
tissues,  but  also  DEPRESSION  of 
them  with  an  uncomplicated  automatic 
lock  in  any  degree  of  retraction.  Prewnire 
upon  its  lower  surface  by  the  weight  of 
the  limb  forcing  it  against  the  operating 
table  only  serves  to  increase  retraction 
and  locking. 


It  does  away  with  retraction  by  assistants 
and  with  this  the  danger  of  extra  hands 
in  the  operative  field  and  leaves  the 
operator  unhindered  in  the  use  of  the 
electric  saw  and  drill. 


It  leaves  the  bone  in  a  higher  plane  than 
the  surrounding  tissues  and  so  obviates 
the  danger  of  the  saw,  drill  or  spinning 
shaft  engaging  with  the  soft  tissues  or 
toweling. 


In  conjunction  with  an  orthopedic  table, 
assistants  can  be  dispensed  with  during 
that  stage  of  the  operation  in  which  the 
saw  or  drill  is  in  use. 


It  is  a  useful  addition  in  a  teaching  clinic 
in  that  it  renders  the  fifdd  of  operation 
more  visible  to  spectators. 

Made  in  several  sizes. 


Manufactured  by 

HARVEY  R.  PIERCE  COMPANY 

1801  Chestnut  Street        'Che  Modem  Surgical  Instrument  Store  PHILADELPHIA 

PITTSBURGH  SALES  OFFICEi  3030,  3031,  3032,  3033  JENKINS  ARCADE 
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U.  S.  Army  Number 

The  Medical  Clinics  of  North  America 


Major-General  Wm.  C.  Gorgas,  Sur- 
geon-General, U.  S.  Army. 

Clinical  Research  in  United  States  Army 
Base  Hospital. 

Majors  W.  W.  Hamburger,  M.C,  and 
Herbert  Fox,  M.C,  Camp  Zachary  Taylor. 

Study  of  the  Epidemics  of  Pneumococcus 
and  Streptococcus  Infections,  and  Measles. 

Contract  Surgeon  W.  G.  MacCallum, 
M.D.,  Johns  Hopkins  University. 

Pathology  of  the  Streptococcal  Pneumo- 
nias in  the  Army  Camps. 

Lieut. -Col.  Channing  Frothingham, 
M.C,  Camp  Devens. 

Function  of  a  Base  Hospital  in  a  National 
Army  Cantonment. 

Major  Edward  H.  Goodman,  M.C, 
Camp  Jackson. 

Results  of  Examination  of  23,943  Drafted 
Men  by  Cardiovascular  Board. 

Major  W.  W.  Herrick,  M.C,  Camp 
Jackson. 
Meningococcic  Pericarditis. 

Lieut.  Morris  H.  Kahn,  M.C,  Camp 
2^chary  Taylor. 

Paro.xysmal  Tachycardia  in  Soldiers. 

Majors  E.  P.  Joslin,  M.C,  and  Homer 
Gage,  M.C,  Camp  Devens. 
Postoperative  Pneumonia. 

Major  Harlow  Brooks,  M.C,  Upton. 

Neurocirculatory  Asthenia. 

Epidemic  Parotitis  as  Military  Disease. 

Major  F.  W.  Peabody,  M.C,  First 
Lieut.  J.  T.  Wearn,  M.C,  and  Edna  H. 
Tompkins,  General  Hospital  No.  9. 

Basal  Metabolism  in  *' Irritable  Heart  in 
Soldiers." 


Major  Lawrence  Litchfield,  M.C, 
Camp  Grant. 

Diagnosis  of  Ac\ite  Infections  of  the 
Thorax. 

LiEUT.-CoL.  Jos.  L.  Miller,  M.C,  and 
Captain  Frank  B.  Lusk,  M.C,  Camp 
Dodge. 

Empyema. 

Major  Jos.  C  Friedman,  M.C,  and 
Captain  Warren  T.  Vaughan,  M.C, 
Camp  Sevier. 

Subacute  and  Chronic  Mediastinal  Com- 
plications of  Measles. 

Conmients  on  Methods  Used  in  Prevent- 
ing Measles  Comph'cations. 

Major  Russell  L.  Cecil,  M.C,  Camp 
Upton. 
Pneumonia  and  Empyema. 

Major  Chas.  L.  Mix,  M.C,  Camp  Mills. 
Anthrax. 

Major  Donald  J.  Frick,  M.C,  Camp 
Beauregard. 
Cardiovascular  Diseases. 

Major  J.  M.  W.  Scott,  M.C,  Camp  Lee. 
Drug  Addiction. 

First  Lieut.  Macy  L.  Lerner,  M.C, 
Camp  Joseph  E.  Johnston. 

Marie's  Disease.  Infantilism.  Hyperkera- 
tosis. Subclavian  Aneurysm. 

Major  T.  D.  Coleman,  M.C,  and  Cap- 
tain E.  F.  Horine,  M.C,  Camp  Hancock. 
Clinical  Significance  of  Cardiac  Murmurs. 

Major  Chas.  Spencer  Williamson,  M.C , 
Camp  Greenleaf. 

Prevention  of  Communicable  Respiratory 
Diseases. 


Issued  serially,  one  octavo  of  about  300  pages,  illustrated,  every  other  month.    Per  Clinic  Year  (July  to  May): 

Cloth,  $14.00  net;  Paper,  $10.00  net 


W.  B.  SAUNDERS  COMPANY,  West  Washington  Sq.,  Phila. 

London:  9,  Henriette  St.,  Covent  Garden  Auttraliui  Agcy:  Centreway,  263  CoUim  St,  Melbourne 
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SPECIFY 
"KIMBLE" 
AMPULES 

Made  of  ipeclftl 
glmw— mm-conoahre 
mud  ine  fnm  alka,- 


MolaiiMn   for   ttt  r 


ia  wnkBuaUp  bat  ■■  PMlvto]  ai  nw. 

Ill  aHaaij  Smnoa  banm  tb«*b* 
lollr  MUM.  Kcnttulx  miintii 


I,  ICC.  to  mace  (SiBt  o 


SopplM  Is  *U  ritm.  I , 

lb>).  and  is  ur  el  tlv  thnt  mykt  UlnMnlad  at 

RoMMW  VHebw  AapuU-lbda  ef  dtim 

vimbaibM,  bvntin^Mkd.    DMlfBcd  br  Di. 
E.  C  XoMOOw  el  MtnaAi  loMttnU  le    ' 


gl  Chlccn.  CoariM*  d  >  bowhI  top  Km 
cu  vW,  Hud  whh  >  iMn  (ui  tSim  nite,  ri 
kMi  paiiaaUd  ahuBbwB  cap  aad  alamlaom  ilip  on 
cap.    (Sweat at rIfhL) 


KIMBLE  GLASS  COMPANY 

ChtaBs^in.    Vlnd«>d,N.J.    NawYaak,N.Y. 


THE  GREAT  DEMAND  FOR  SURGEONS'  INSTRU- 
MENTS AND  EQUIPMENT  CAUSED  BY  THE  WAR 

has  made  it  necessary  to  increase  considerably  our  facilities  for  production,  both  as 

regards  improved  machinery  and  the  number  of  men. 

Now  that  the  cmersnicy  taa*  pMMd  and  Army  work  ia  no  Id^cr  mo  urgent,  we  will 
again  be  in  a  porition  to  offer  to  the  medical  profettion  our  imequaled  fadlltiea  and 
loDg  experience  in  the  conitniction  of  new  inatnunenta  and  aEedal  apparatua. 
Through  our  repreaentativei  in  England,  France  and  the  Orient,  we  are  alto  in  a 
position  to  Mcure  for  our  cuitomen  any  new  devices  which  tncy  have  been  intro- 
duced end  found  valuable  by  the  profcMion  abroad. 


V.  MUELLER  &  COMPANY 


Maitrm  of  Itit 


1771-83  Osden  Ave.,  Chicago 

Etary  BraKth  of  Smrfry 
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liquid 

Petrolatum 

Squibb 

H^avy  (OUifcmiani 


rriHE  mineral  oil  for  infants,  and  children  of 
X  all  ages.  It  it  the  palatable,  safe  and  effica< 
cious  T^;ulatoT  of  the  bowels  and  needs  no 
menetraom  or  flavoring.  It  will  not  form 
a  habiL 
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HYCLORITE 


In  Empyema 


ik 


The  use  o(  Hycloiite  in  1:1000  dOution  (or  irrigating 
empyana  cases  after  lobar  pneumonia  is  enabling  lur- 
geona  to  discb&cge  their  pdtients  in  much  shorter  time 
than  with  previous  methods  o(  treatment.  Hydorite 
acts  promptly,  yet  without  itritation. 

Hydorita  ia  alwaya  rsady  for  im- 

madiat*  ua*. 

Juat  add  watar  and  apply. 

Hyclohte  »prnnral  to  m.  definite  hypochlorite 
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Gonorrheal  Complement 

Fixation, 
Tuberculosis  Complement 

Fixation. 

All  other  laboratory  Teats. 
Gradwohl  Kolf^cal  Laboratories. 

1.  b.  H.  GRADWOHL,  M.D.,  Director. 
928  N.  Grand  Ave.        ST.  LOUIS,  MO. 


MODERN  PAIN  REUEVING  METHODS 

TV  (TOST  effective  method  of  relieving  the  pains  of  Neuritis,  Rheumatism,  Arthritis,  Neu- 
-'-'■^  ralgia,  Lumbago,  GastriUs,  etc.,  is  obtained  by  the  use  of 

Burdick  Radio- Vitant  Applicators 

Extensively  used  in  both  the  surgeon's 
office  and  hospital. 

Specially  adapted  for  use  in  the  patient's 
home  under  supervision  of  the  sur- 
geon. 

Standardized  in  the  Surgeon-General's 
Office  for  use  in  the  Military  Recon- 
struction Hospitals. 

Proven  by  practical  experience  to  be 
far  superior  to  vibrators,  high  fre- 
quency currents,  "high  candle-power 
lamps,"  etc.,  for  local  application  in 
the  relief  of  pain  and  inflamtnation. 

T~u.,  .  c™  -  n™.,u  Typ.  L-t  Applicator,  »27.50 

'     "'  1*'"  thermpj  ind     jcj  dJMount  for  uih  with  order.    Our  guuutee,  entire 

BURDICK  CABINET  CO.,  200  Madiion  Are.,  MILTON,  WIS. 
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and  numerous  fac-similes  of  properly  filled-in  forms  for  use  as  a  guide. 

RALPH  W.  WEBSTER,  M.D.,  Ph.D. 

Major  Medical  Corps,  V.  S.  Army;  Instructor,  Basic  Military  Course,  and  Adjutant,  Camp 

Greenleaf,  Chickamauga  Park,  Georgia;  formerly  Instructor  at  the  Medical  Officers' 
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These  Clinics  are  a   Series  of  Consecutive  Clinical 
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FRANK  SMITHIES,  M.D.,  F.A.C.P. 
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Advance  Information 


Orluinal  articles  which  are  to  appear  in  earb^  issues 

Ununited  Fracture  of  the  Patella  and  of  the  Olecranon. . .  .Fred  H.  Albee,  M.D.,  New  York 

Acute  Appendicitis  Complicating  Epidemic  Influenza;  with  Report  of  Eight  Cases 

Moses  Beh&end,  M.D.,  Philadelphia 

A  Vaginal  Hysterectomy  Technique  for  the  Cure  of  Prolapse  of  the  Uterus  when  the  Re- 
moval of  the  Uterus  is  Necessitated;  with  Special  Reference  to  Lapping  the  Vaginal 
Fascia  in  all  Forms  of  Vaginal  Prolapse Dougal  Bissell,  M.D.,  New  York 

Necessity  for  Special  Positions  in  the  Radiographic  Study  of  Shoulder  Cases 

W.  W.  BoASDMAN,  M.D.,  and  M.  Donovan,  M.D.,  San  Frandsco 

Tubal  and  Ovarian  Hemorrhage;  Its  Etiological  Relation  to  Pelvic  Hematocele  and  Ex- 
tra-Uterine Pregnancy J.  Wesley  BovAe,  M.D.,  Washington 

Radiographic  Diagnosis  in  Renal  Tuberculosis 

W.  F.  Braasch,  M.D.,  and  F.  A.  Olson,  M.D.,  Rochester,  Minn. 

Infection  of  a  Fused  Kidney  with  Duplication  of  the  Left  Renal  Pelvis 

Leo  Buerger,  M.D.,  New  York 

The  Clinical  Significance  of  Congenital  Anomalies  of  the  Kidney  and  Ureter;  with  Notes 

on  the  Embryology  and  Foet^  Development  of  the  Kidney 

H.  G.  BuGBEE,  M.D.,  New  York 

Intrinsic  Trifid  or  Double  Hour-Glass  Stomach. .  .Joseph  P.  F.  Burke,  M.D.,  Buffalo,  N.  Y. 

The  Use  of  Continued  Extension  by  Means  of  a  New  Extension  Frame  in  the  Bloodless 

Reduction  of  Congenital  Dislocation  of  the  Hip 

John  W.  Churchman,  M.D.,  New  Haven,  Conn. 

Simplified  Technique  for  the  Intravenous  Injection  of  Salvarsan  or  Antitoxin  in  Combi- 
nation with  Normal  Salt  Solution Peter  C.  Clemensen,  M.D.,  Chicago 

Further  Studies  in  Postoperative  Pneumonitis .  Captain  Mather  Cleveland,  M.C,  U.  S.  A. 

The  Operation  of  Omentopexy  in  Cirrhosis  of  the  Liver Ralph  Colp,  M.D.,  New  York 

An  Operation  for  the  Production  of  Sterility R.  C.  Cupler,  M.D.,  Chicago 

The  R6le  of  the  Cystic  Duct  in  Recurring  Cholecystitis.  .J.  Earl  Else,  M.D.,  Portland,  Ore. 

A  Simple  Method  of  Excluding  the  Septic  End  of  the  Bowel  during  Intestinal  Resection 

R.  E.  Farr,  M.D.,  Minneapolis 

Choice  of  Method  in  Operations  upon  the  Pituitary  Body 

Charles  H.  Frazier,  M.D.,  Philadelphia 

The  Pocket  Method  of  Closing  Skin  Defects Joseph  E.  Fuld,  M.D.,  New  York 

S3rphilitic  Induration  of  the  Vulva Joseph  F.  Gallagher,  M.D.,  Nashville,  Tenn. 

H)^rtrophic  Stenosis  of  the  Pylorus  in  Infancy 

Thomas  H.  Green,  M.D.,  and  J.  Buren  Sidbury,  M.D.,  Wilmington,  N.  C. 

A  New  Forceps  for  the  Control  of  Hemorrhage  after  the  Removal  of  Tonsils 

William  A.  Gross,  M.D.,  Chicago 

Acute  Intestinal  Obstruction  Following  Appendectomy 

Anthony  H.  Harrigan,  M.D.,  New  York 

Peritoneal  Drainage C.  L.  Heald,  M.D.,  Cedar  Rapids,  Iowa 

Incompetency  of  the  Uterovesical  Valves  Not  Due  to  Obstruction 

Thomas  N.  Hepburn,  M.D.,  Hartford,  Conn. 

The  Radical  Operation  for  Teratoma  Testis;  with  Report  of  Five  Cases 

Frank  Hinman,  M.D.,  San  Francisco 

Treatment  of  Purulent  Arthritis  by  Wide  Arthrotomy  Followed  by  Immediate  Active 
Mobilization Prop.  Ch.  Willems,  Ghent,  Belgium 

War  Amputations Captain  Philip  D.  Wilson,  M.C,  U.  S.  A. 
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Just  the  Books  for  the  Surgeon 


Cystoscopy  and 
Urethroscopy 

By  Georges  Luys,  Paris;  Translated  by  Abr. 
L,  Wolbarsty  M,D,,  New  York.  386  pp., 
6^x9^,  217  text  illustrations,  and  76  color 
plates.  Cloth,  $7.50 

Genito-Urinary  Diseases 
and  Syphilis 

By  Henry  H,  Morion,  M.D.,  F.A.CS.,  New 
York.  816  pp.,  6x9, 330  text  illustrations 
and  36  color  plates.  4th  edition,  revised 
and  enlarged.  Cloth,  $7.00 

Abstracts  of 
War  Surgery 

Prepared  under  direction  of  Surgeon-Gen- 
eral of  U.  S.  Army.  430  pp.,  6x9,  beauti- 
fully printed  and  bound.  Cloth,  $4.00 

Roentgen  Diagnosis  of 
Diseases  of  the  Head 

By  Dr.  Arthur  SchuUer,  Vienna;  Translated 
by  Fred.  F.  Slocking,  M.D.,  M.R.C.  310 
pp.,  6x9,  97  illustrations.        Cloth,  $4.00 

Cavernous  and 
Plexiform  Angiomata 

By  Francis  Reder,  M.D. ,  F,A  .C.5. ,  St.  Louis ; 
introduction  by  Dr.  John  A .  Wyelh,  New 
York.  80  pp.,  sH  X  8,  26  text  illustrations 
and  3  color  plates.  Covers  treatment  of 
tumors  by  injection  of  boiling  water. 

Cloth,  $1.50 
Headaches  and 
Eye  Disorders 

By  Greenfield  Sluder,  M.D.,  St  Louis. 
272  pp.,  120  illustrations.     6>^  X9>^. 

Cloth,  $7.00 

HV^No  need  of  writing  a  letter— just  indicate  the  volttmes  de- 
ured,  tear  off  the  coupon  and  mail.  Do  it  today — NOW— before 
you  lay  aside  this  journal. 

C.  V.  Mosby  Co.— Medical  Pubblien 

801-809  Metropolitan  Building,  St  Louis 


The  Hodgen 
Wire  Cradle  Splint 

By  Frank  G.  Nifong,  M.D.,  F.A.C.S.  250 
pp. ,  6  X  9, 1 24  illustrations.  The  extension 
suspension  splint  and  other  appliances  for 
civil  and  war  practice  described. 

Cloth,  $3.00 

Tropical  Surgery 
and  Diseases 

By  John  R.  McDUl,  M.D. ,  F.A.C.S.,  Major, 
M.R.C.     275  pp.,  6x9,  75  illustrations. 

Cloth,  $4.50 

Operative  Gynecology 

By  iJ.  S.  Crossen,  M.D.,F.A.C.S.,  St.  Louis. 
670  pp.,  6>^X9^,  770  engravings. 

Cloth,  $7.50 

Diseases  of  Women 

By  H.  S.  Crossen,  M.D.,  F.A  .C.S.,  St.  Louis, 
1 1 60  pp. ,  6)4  X  g}4, 800  engravings  and  color 
plates.     4th  revised  and  enlarged  edition. 

Cloth,  $7.50 

Blood  Vessel  Surgery 

By  /.  Shellon  Horsley,  M.D.,  F.A.C.S., 
Richmond.     505  pp. ,  6x9,  89  engravings. 

Cloth,  $4.00 

Surgery  of 
Mouth  and  Jaws 

By  Vilray  P.  Blair,  M.D.,  F.A.C.S.,  Lieut- 
Col.  M.  C,  U.  S.  Army.  764  pp.,  6x9, 
450  illustrations.  3rd  revised  and  enlarged 
edition.  Cloth,  $6.00 
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R  E  B  M  A  N 
COMPANY 


141  W.  36th  St. 
NEW    YORK 


NOTED 

CORNWALL— A  Clinical  Treatise  on  Diseases  of  * 
theHeart     Price $1.50 

FLUHRKR— Principles  of  Treatment  of  Broken 
Limbs.  21  half-tone  plates  and  11  textual 
figures.     Price $3 .  00 

FOSTER— Diagnosis  from  Ocular  Symptoms. 
Price $6.00 

HART— The  Diagnosis  and  Treatment  of  Ab- 
normalities of  the  Myocardiac  Function.  248 
Illustrations.     Price $4 .  SO 

EAUFFMANN— Care  of  the  Mouth  and  Teeth. 
Price $0.60 

MITCHELL— The  Doctor  in  Court  2d  edition, 
much  enlarged.     Price $1 .50 

STERN— Fasting  and  Under-Nutrition  in  the 
Treatment  of  Diabetes.    Price $2 .  00 

STRONG— Modem  Electro-Therapeutics.  New 
edition,  95  illustrations.     Price $2 .  00 

BARDELEBEN  and  HAECKEL^-AppUed  Anat- 
omy. In  colors.  One  volume,  204  woodcuts 
with  explanatory  text.     Price $8.00 

TOLDT— Atlas  of  Anatomy  for  Students  and 

General  Practitioners.    Revised  edition.    1505 

illustrations. 

VOLUMB  I 

A.— The  Regions  of  the  Human  Body  (Ficuxes  1  to  5). 

B.— Osteology  (Figuzes  6  to  377).    With  Index. 

C— Arthrology  (Figures  378  to  498).    With  Index $6.00 

VOLUMBH 

D. — ^Myology,  with  a  Supplement  on  the  Anatomy  of  Hernia 

(Figures  499  to  640).    With  Index. 
£.— Splanchnology  (Figures  641  to  932).    With  Index. . .  .$7.00 

VOLUMS  m 

F.—Angeiology  (Figures  933  to  1123).    With  Index. 
G. — Neurology. 

H.— The  Organs  of  the  Senses  (Figures  1124  to  1505.     With 
Index $11.00 

Three  Volumes  complete,  $24.00. 

KHAUSE— Surgery  of  the  Brain.  With  199  (17 
of  which  are  in  colors)  illustrations  in  the  text, 
122  figures  on  60  Plates  in  colors  and  2  half-tone 
plates,  over  1200  pages.  3  vols.,  Art.  Lea. 
Price $20.00 

TANZI— Mental  Diseases.  132  illustrations. 
Price $7.50 

BIBK— Diseases  of  Infancy.    Price $3 .  50 


BOOKS 

SHEFFIELD— The  Backward  Baby.  Price..  $1.50 

ADAM — Ophthalmoscopic   Diagnosis.     18   illus- 
trations in   the  text.     86  colored   figures. 
Price $7.00 

TIBBLES— The  Theory  of  Ions.    Price $1 .  00 

GREEFF— External  Diseases  of  the  Eye.  84  col- 
ored illustrations.  (New  Edition).  Price. . .  $7 .  00 

ROEMER— A  Text-Book  of  Ophthalmology  in  the 
Form  of  Clinical  Lectures.  186  black  and  white 
illustrations  in  the  text  and  58  figures  in  colors. 
896 pages.  (New Edition).  Price $6.00 

GOURAUD— What  Shall  I  Eat?  Price $2.00 

ASCH— Gonorrhea  (New  Edition).  Price ...  $1 .  50 

OPPENHEIMER— Practical  Pohits  in  Gonorrhea. 
Price ,.....$1.25 

RUMPEL— Cystoscopy.  107  illustrations  (85  in 
colors).  Price $6.00 

CARLSON— Obstetrical   Quiz   for   Nurses. 
Price $1.75 

KISCH — Sexual  Life  of  Woman.  Illustrated. 
Price $6.00 

KRAUSE  (RUDOLPH)— Normal  Histology,  In- 
cluding Microscopical  Anatomy.  502  pages,  30 
figures  in  the  text,  208  magnificent  illustrations 

in  many  colors  on  98  plates.  Part  I $0 .  75 

Part  II 5.50 

KRAUSE  (RUDOLPH)— Textbook  of  Histology. 
Illustrated.  Price $3.00 

SENATOR-KAMINER— Health  and  Disease  hi 
Marriage  and  the  Married  State.  Price ...  $6 .  00 

KLOPSTOCK  and  KOWARSKY— Clinical 
Chemistry,  Microscopy  and  Bacteriology.  70 
illustrations  (27  in  cojors).  Price $3 .  50 

McBRIDE — ^Alcoholism — ^Drug  Narcotism. 
Price $2.50 

WOODRUFF— Effects  of  Tropical  Light  on  White 
Men  (Medical Ethnology).  Price $3.50 

FOREL — ^The    Sexual    Question.     Illustrated. 
Price $5.00 

KRAFFT-EBING — Psychopathia  Sexualis. 
Price $4.00 
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New  Macmillan  Books  on  Reconstruction 


Wallace  and 
Fraser's 
War  Sorgery 


McMortrie's 

Disabled 

Soldier 


McKenzie's 
Reclaiming 
the  Maimed 


Yealland's 
Hysterical 
Disorders 
of  Warfare 


Surgery  at  a  Casualty  Clearinir  Station.    Adopted  by  the  U.  S.- Army 

This  volume  has  been  written  from  the  experience  of  several  years'  service  as  a 

surgical  specialist  in  a  casualty  clearing  station  on  the  Western  Front.  It  is  intended 

to  present  in  collected  form  the  various  procedures  which  have  become  of  established 

value  in  the  treatment  of  war  wounds.   War  surgery  differs  in  many  respects  from 

the  art  as  it  is  practiced  in  civilian  life,  and  it  is  believed  that  the  volume  will  prove 

of  value  to  surgeons  who  are  now  attending  our  many  wounded. 

Possibly,  too,  it  may  be  useful  to  surgeons  who  are  already  experienced  in  this 

variety  of  work.  Chapters  are  devoted  to  the  various  problems  with  which  the  surgeon 

is  called  upon  to  deid,  and  none  but  methods  of  proved  value  are  detailed  in  the  work. 

By  CuiHBBRT  Wauacs,  CM.G.,  F.R.C.S.,  Suneon,  St.  Thomas'  HospiUl:  Consulting  Soigeon  British 
Annies  in  France;  and  Jobn  Fkasbr,  MB.,  Ch.M.,  M.D.,  F.R.C.S.  (Edin.),  Assistant  Suiseoo,  Sick 
Children's  Hospital,  Edinburi^.  Crown,  8va,  with  numerous  illustrations.  Price  I4.00. 


A  New  Work  on  a  Vital  Subject 

This  book  for  the  first  time  describes  the  whole  modem  principle  of  rehabilitating 

disabled  soldiers,  so  injured  that  they  would  have  been  condemned,  in  the  past,  to  a 

future  of  idleness  and  uselessness.  It  gives,  in  particular  detail,  the  vocational  training 

of  disabled  men  for  occupations  which  they  can  follow  in  spite  of  their  handicaps. 

By  DouQLAS  C.  McMuKiUK,  Director,  Red  Cross  Institute  Tor  Crn>pled  and  Disabled  Men;  President, 
Federation  of  Associations  for  Cripples;  Editor,  American  Journal  of  Care  for  Cripples,  xamo.  Profusely 
illustrated.    Price  $2.25.  ^^_— «ii_ 

Adopted  by  the  U.  S.  Army 

The  Surgeon-General's  Of&ce,  the  highest  national  authority  on  reconstruction  of 
wounded  soldiers,  has  placed  the  stamp  of  its  approval  on  this  handbook  by  adopting 
it  for  the  Army. 

Not  only  does  Major  McKenzie  explain  what  has  been  done  but  ke  offers  many 
new  methods,  together  with  brand  new  apparatus,  while  the  text  is  supplemented  by 
an  unusual  collection  of  photographs  and  drawings  which  make  his  material  instantly 
af^licable  for  use  b^  the  medical  man  or  masseur. 

Major  McKenzie's  methods  of  treatment  are  now  actually  being  taught  and 

practically  applied  in  the  hospitals  of  the  Invalid  Hospitals  Commission  of  Canada 

along  the  lines  described.  It  is,  therefore,  particularly  timely,  not  only  for  practical 

use  in  war  work,  but  in  the  rehabilitation  of  those  crippled  by  acciilents  in  industrial 

plants. 

By  R.  Tait  McKzmzis,  M.D.,  Major,  Royal  Army  Medical  Corps;  Professor  and  Director  of  the  Depart- 
ment of  Physical  Education,  University  of  Pennsylvania.  Poclcet  handbook  size;  with  ris  photographs 
and  diagrams.    Price  $3.00.  -i^^.—--——.. 

The  Treatment  of  Mental  Disturbances  Resulting  from  Modem  Warfare 

In  this  work  Dr.  Yealland  has  evolved  an  intensive  method  of  treatment  which 
gives  better  results  than  the  more  prolonged  measures  generally  adopted,  in  that  he 
bases  his  principles  on  the  belief  that  a  disorder  originating  in  suggestion  should  yield 
to  counter-suggestion;  that  the  precise  method  of  coimter-suggestion  is  really  im- 
material so  long  as  it  is  strong  enough,  and  that  the  line  of  treatment  must  be  varied 
according  to  the  mental  attitude  of  the  patient.  He  has  had  great  success  in  the  use 
of  the  faradic  battery  as  opposed  to  the  old  methods  of  hypnosis  or  ether  anesthesia. 
He  lays  particular  stress  on  the  fact  that  success  does  not  depend  so  much  upon  the 
implement  as  upon  the  personality  of  the  medical  man  who  employs  it  and  that 
sympathy,  understanding,  tact,  imperturbable  good  temper  and  determination, 
together  with  a  sense  of  humor,  are  the  greatest  essentials. 

By  Lewis  R.  Ykauand,  M.D.,  Resident  Medical  Officer,  National  Hospital  for  the  Paralysed  and 
Epileptic,  London.  With  Preface  by  £.  Farquhar  Buzzard,  M.D.,  F.R.Cf.P..  Lieut.  Colonel,  R.A.M.C. 
Price  $2.75. 

Send  for  Nmw  Mediad  Catalogue  of  Othmr  Important  New  Booke 

The  Macmillan  Company,  Publishers 


NEW  YORK 
64-66  Fifth  Avenue 


SAN  FRANCISCO 
609  Mission  Street 


CHICAGO 
25th  St.  and  Prairie  Ave. 
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New  Books  for  Surgeons 


Cabot  —  Modem  Urology.  Two  octavo  volumes 
of  over  700  pages  each ,  649  illustrations.  Cloth , 
per  volume $7.00 

Lumb  —  Systematic  Treatment  of  Gonorrhea. 
i2mo,  119  pages.     Cloth $1.50  net 

Crotti  —  Thyroid  and  Thymus.  Imperial  octavo, 
570  pages,  96  engravings,  33  colored  plates. 
Half  Morocco,  De  Luxe $10.00 

Treves  —  Surgical  Applied  Anatomy.  iV«w  {yih) 
Edition,  i2mo,  702  pages,  153  illustrations, 
74  in  colors.     Cloth $3.00  net 

Gray  —  Anatomy.  New' (20th)  Edition.  Impe- 
rial octavo,  1396  pages.  1247  large  and  elabo- 
rate engravings,  many  in  color.  Cloth.l7.50  net 
Three-fourths  leather 9.00  net 

Hare  —  Practical  Therapeutics.  New  {17th)  Edi- 
tion. Octavo,  1023  pages,  145  engravings,  6 
plates.     Cloth $5-50  net 

Brown  -—  Oral  Surgeiy.  New  (jd)  Edition.  Oc- 
tavo, 734  pages,  570  engravings  and  20  plates. 
Cloth $7.00  net 

Bacon  —  Otology.  New  (7th)  Edition.  i2mo, 
583  pages,  206  illustrations.     Cloth. .  .I3.00  net 

Aaron  —  Diseases  of  the  Digestive  Organs.  New 
(2d)  Edition.  Octavo,  818  pages,  172  illus- 
trations.    Cloth $7.00 

Vedder  —  Syphilis  and  Public  Health. 

i2mo,  315  pages.     Cloth $2.25 

Cushny  —  Pharmacology  and  Therapeutics.  New 
{7th)  Edition.  Octavo,  712  pages,  71  engrav- 
ings.    Cloth $4.50  net 

Simon  —  Clinical  Diagnosis  by  Means  of  Labora- 
tory Methods.  New  (gth)  Edition.  Octavo, 
854  pages,  235  illustrations.     Cloth $6.00 

McCombe  and  Menzies  —  Medical  Service  at 
the  Front  i2mo,  128  pages,  illustrated. 
Cloth I1.25 


THE  WAR  MANUALS 

Manual  No.  i,  Second  Edition 

Sanitation  for  Medical  Officers 

i2mo,  246  pages,  thin  paper,  illustrated.  By  Ed- 
ward B.  Veddek,  Lieutenant-Colonel,  Medical 
Corps,  U.  S.  A.  Price  $1.50  net 

Manual  No.  2 

Notes  for  Army  Medical  Officers 

i2mo,  112  pages,  illustrated.  By  CoL.  T.  H.  Good- 
win, R.A.M.C.,  with  an  Introduction  by  Su&geon- 
General  William  C.  Gorgas,  U.  S.  A. 

Price,  $1.00  net 

Manual  No.  j,  Second  Edition 

Military  Ophthalmic  Surgery 

i2mo,  131  pages,  illustrated  with  engravings  and 
colored  plates.  By  Major  Allen  Greenwood, 
M.R.C,  Major  George  £.  de  Schweinitz,  M.R.C., 
and  Major  Walter  R.  Parker,  M.R.C. 

Price,  $1.50  net 

Manual  No.  ^,  Second  Edition 

Militaxy  Orthopedic  Surgery 

i2mo,  256  pages,  illustrated.  By  the  Orthopedic 
Council  of  the  Surgeon-General's  Office. 

Price,  $1.50  net 

Manual  No.  5 

Lessons  from  the  Enemy:  How  Germany  Cares 
for  Her  War  Disabled 

i2mo,  262  pap^es,  with  145  illustrations.  By  J.  R. 
McDiLL,  Major,  M.R.C.,  U.  S.  A.     Price,  $.150  net 

Manual  No.  6 

Laboratory  Methods  of  the  United  States  Army 

i2mo,  256  pages,  illustrated.  By  the  Division  of 
Infectious  Diseases  and  Laboratories  of  the 
Surgeon-GeneraVs  Office.  Price,  $1.50  net 

Manual  No.  7 

Military  Surgery  of  the  Zone  of  the  Advance 

i2mo,  330  pages,  illustrated.  By  George  de  Tar- 
NOWSKY,  M.D.,  F.A.C.S.,  Surgeon  to  Cook  County 
and  Ravenswood  Hospitals,  Chicago;  Major,  M.C., 
U.  S.  A.,  American  Expeditionary  Force,  France, 
191 7-18.  Price,  $1.50  net 

Manual  No.  8 

Militaiy  Surgery  of  the  Bar,  Nose  and  Throat 

By  Major  Hanau  W.  Loeb,  M.R.C.  i2mo,  176 
pages.  Price,  $1.25  net 
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Catgut  Safety 


the  elimination  of  the  ligature  and  suture  hazard- 
is  the  main  factor  in  the  progress  of  operative  tech- 
nique.    Surgeons^  therefore,  who  use 

'•%;i/hfnn  CA  TGUT 

not  ooly  safeguard  the  quality  of  their  results,  but 
also  materially  broaden  their  technical  possibilities. 
Thus,  there  is  a  wealth  of  significance  in  the  state* 
ment  of  one  of  Americans  leading  surgeons  to  the 
effect  that  ''The  dependability  (^''tiu^iShHmCatgnt 
not  only  makes  possible  the  highest  degree  of  sur- 
gical efficiency — but  goes  far  to  assure  it '' 

VAN  HORN  &  SAWTELL  DEPARTMENT 

18  Jk  17  E.  40TH  STREET.  NEW  YORK,  U.S  JL 


RADIUM 

Salts  of  Any  Desired  Purity 

STANDARD  APPLICATORS 

Guaranteed  by  U.S.  Bureau  of  Standards  Certificate 

RADIUM  EMANATION  STATIONS 

We   fiimisk    Scientific  Installations   designed  to  efficiently  separate  the 
Emanation  firom  Radium. 

The  Emanation  can  be  readily  put  into  applicators,  leaving  the  entire 
supply  of  Radium  Intact, 

Write  us  fi^r  information  and  estimates. 

THE  RADIUM  COMPANY 
OF  COLORADO 


DENVER 


Incorporated  COLORADO 

PURVEYORS  TO  HIS  BRITANNIC  MAJESTY'S  GOVERNMENT 
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VICTOR  CENTRIFUGES 

ARE    DESIGNED   AND   BUILT    FOR    DUEIABILITY 

CT'HOSE  who  have  used  Victor  Centrifuges  for  extensive 
C^  analytical  work  for  years  past,  invariably  state  that  they 

have  realized  practically  an  uninterrupted  service  and  a 

minimum  expenditure  for  maintenance. 

Our  Own  Product:  Victor  Centrifuges  are  built  in  our  own 
plant — with  the  most  modem  facilities  and  equipment, 
which  is  equal  to  every  requirement  in  centrifuge 
construction. 

Almost  Any  Range  Desired  by  the  hospital  and  physician's 
laboratory,  is  found  amongst  the  four  models  offered, 
with  the  extensive  line  of  accessory  equipment  listed 
with  same. 

Write  for  Descripdve  UunatiTe 

VICTOR  ELECTRIC  CORPORATION 

Manufacturers  of  a  CompUu  UntofRoerugtn  and  EUctro-Mtdiad  Apparamt 

CHICAGO  CAMBRIDGE,  MASS 

136  SO.  ROBEY  3T.  '    66  BROADWAY 

NEW  YORK 

IJI  E.  URD  STREET 

Sola  O0ica  and  Scniiu  SuDiml  in  oU  pruidpaj  cilia 
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Sharp  &  Smith  in  New  Location 

SHARP  6-  SM ITH,  dealers  in  Surgical  Instruments,  Defbrmit)'  Apparatus,  Arti' 
ficiai  Limbs,  and  all  kinds  of  surreal  elastic  gocxJs,  are  now  occupying  new 
quaners  at  65  East  Lake  Street.  Chicago,  between  Wabash  and  Michigan 
Avenues. 

They  were  Formerly  kx:ated  at  155' 157  h4orth  Michigan  Avenue  but  when 
Chicago  decided  to  broaden  Michigan  Avenue,  it  became  necessary  to  tear  away 
part  or  the  buikling  occupied  by  Sharp  &  Smith.  Arrangements  were  immediately 
made  fbr  a  new  bcation,  which  was  promptly  decided  upon. 
The  five  floors  and  basement  of  the  building  are  comple^y  occupied  by  Sharp  &■ 
Smilh  with  their  various  departments. 

Sharp  &■  Smith  was  orunized  in  1 844  at  1 44  Lake  Street,  which  would  be  at  the 
present  location  at  1 18  W/est  Lake  Street,  so  that  Sharp  &■  Smith  have  returned 
to  the  street  they  originally  started  on  seventy-four  years  ago. 
Sharp  &•  Smith  are  highly  complimented  by  many  rf  their  friends  on  their  new 
locatioa  all  considering  that  the  present  store  is  the  best  one  ever  occupied  by  the  Arm. 
'  All  bnnKhc*  of  ihc  bofincM  arc  in  full  Ofwraaon  uid  the  firni  extendi  a  moH  heany  invituiaii  to  all  in 
fricndii  bmh  local  and  out'oF-uwih  to  call  and  intpcci  iheir  new  quanen  at 

65  EAST  LAKE  STREET,  between  Wabash  and  Michigan  Avenues 
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Cour1t(f  Nmv  Yori  X-Kej  and  PatiuUpeal  Lahtratariit 


Photography's  Aid   in   the    Mending    of   Men 


i;j>ROM  the  tlnistet  tuinult  of  b»lUe  wises 
-^  It  leait  one  comfoniiig  note — the  record 
of  a  great  salvage  in  grounded  men.  For 
ochbtavc  life  chatgedto  war's  grim  account, 
ten  bnilcea  toldien  are  brought  back  to 
health  through  the  merciful  agencies  of  lurgery . 
Among  these  agencies  the  X-Ray  holds  a 
necesaaty  place  in  the  pn^nosis  of  wounds 
and  fiacturei,  in  locating  bullets  and  in  read- 
ing the  condition  of  internal  tissuei, 

Photogiapby  discovered  the  X-Rayj  and 
when  the  dangers  lurking  in  its  injudicious 
use  threatened  to  discredit  the  X-Ray, 
photography  devised  safeguards  and  reclaim- 
ed it  for  the  good  of  humanity.     Moreover, 


It  is  upon  photographic  negatives  that  the 
X-Ray  publishes  iu  secrets  for  the  appraising 
eye  of  the  surgeon,  so  clearing  the  way  for 
correct  treatment  and  care. 

Here  again,  science,  through  photography, 
looks  to  the  Eastman  Kodak  Company  for 
much  that  iiof  constnictivevalue.  Eastman 
probably  supplies  the  larger  proportion  of 
the  entire  world  output  of  X-Ray  plates  and 
tilmsj  and  while  these  form  but  one  among 
many  classes  of  Eastman  products,  the 
sponsors  of  the  business  regard  with  a  peculiar 
pride  this  definite  contribution  to  a  great  and 
humane  achievement. 


EASTMAN  KODAK  COMPANY,  Rochester,  N.  Y. 
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THE  MEYER  MULTOSCOPE 

leyer  Multoscope  is  furnished 
ete  with  Self  Contained  Aerial  and 
Tension  Switch,  eliminating  the 
ng  of  wires  in  a  room  and  mak- 
!  placing  of  the  apparatus  a  flexible 
changeable  as  desired.  No  current 
wasted  in  excess  wiring.  The 
last  word  in  classiness. 

It  covers  every  phase  of 
Modem  X-Ray  Work. 

Send  for  the 
MULTOSCOPE  BULLETIN 


Price  complete 911M.W 

THE  WM.  MEYER  COMPANY 

817  WASHINGTON  BLVD.  CHICAGO,  ILL. 


Patch-"*  feisS^- 
HOT  WATER  BOTTLES 

with  til*  Navar-FaUlnt,  auiOr 


IE-Z;^^KS^)^.PATCH 


w;; 


IDELY  uMd^in  hoapital*  everywlim,  bacauae 
D  to  apply — no  Mdioua,  Micky 
menai  at  slue  or  cemait  —  juit  a  littk  toudi  M 
gaaoUna  ani  on  goea  E-Z  patch  to  STAY.     During 

ateriliiation   or    boiling    it    becooBM 

aoual^  vulunind  to  the  bw  can't  peal  ar 
tcuoS.     H**>  aoniekandr  — tti<7W&lHT« 


PRICES 
E-Z  PaMha 

Boola.  Feu 
fc>2SeiHo>- 

for«tJM. 


THE  E-Z  PATCH  CO. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


The  Radiator  Type,  CooUdge  X-Ray  Tube  adopted 
by  the  Medical  Service  of  the  Army  and  Navy  is  available 
now  to  all  Roentgenologists.  Immediate  shipment  can 
be  made. 


This  Radiator  Type,  Coolidge  X-Ray  Tube  for  fluoroscopic  and 
radiographic  work  was  developed  specially  for  the  Field  and  Base  Hos- 
pitals of  the  Service. 

It  is  suited  admirably  for  use  with  existing  apparatus. 

The  bulb  is  but  3K  inches  in  diameter. 

The  tube  has  an  exceptionally  fine  focal  spot  which  results  in  a  shoiply  defined 
image.  This  limits  the  energy  to  a  muimum  current  of  10  milliampcres  and  a  voltage 
corresponding  to  a  5  inch  spark  between  points. 

llie  anode  conusts  of  a  tungsten  button  set  in  a  solid  bar  of  copper  which  b 
brought  out  through  the  glass  of  the  anode  arm  to  a  copper  radiator.  This  construction 
allows  the  target  to  cool  rapidly  between  exposures. 

Lead  glass  shields  affording  a  maximura  of  protection  can  be  supplied  for 
these  tubes. 


General       Electric 

General  Office     ^s ^_ Schenectady.N.Y. 

Co         .ny 
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NEW  LIVE  RUBBER 

Knn«r'a  "WE£X-AromV"5arc««M'  GbwM  | 

6t  pcrfecdjr.    Their  conitructioD    ^ 
IViraatcet  lepeited  tterilnitiont.     1 

SEND  YOUR  ORDER  TODAY  1 

llldlom  wMUt.         M*d)IUD  tTMMt.  ' 

PUlB               Pabbtod.  MobSp 
>p^ |1»     lB*>n (I'M 


£JaiAcC 

L.  _ 

■T  E.  RMtMlolph  3t.,  Chlaaya,  III. 


Surgical 
Dressings 


The  Standard  for 
25  years 

BAUER  Ok  BLACK 

Chicago        New  York         Toronto 


WE  CAN  SUPPLY  YOU 


Gauze  and  Bandages 


Prie«*  npon  rmqvt 

The  Good  Manufacturing  Co. 

156  N.  Walla        Cfaic«co 
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Dr.  PoUard's 
High  Tension  Stethoscope 

A  'scope  with  which  you  can  hear  the 
heart  sounds  through  an  overcoat,  coat 
and  vest,  and  with  which  you  can  easily 
hear  the  fetal  heart  sound.  The  regulation 
binaurals  are  used  on  this  stethoscope. 

SKELETONS 

We  have  secured 
a  large  stock  of 

Selected 
Skeletons 

Try  it  a  week;  if  not  satisfied  return  and 
your  money  will  be  cheerfully  refunded. 

John  D.  Pollard,  M.  D. 

Price, 

mUaeripUmtlo^ 

/<iml>W 

tnappUcMcn 

nuiAX 

27S5  JackMi)  Blvd.           CHICAC^O,  ILL. 

141  N.  WabMh  A«*.                   CHICAGO 

the  more  porous  the  hypodermic  tablet,  the  more  soluUe  it  is. 
But  those  "other  things " — they  are  equally  essential. 

For  instance: — the  selection  of  the  most  soluble.  least  irritating 
form  of  the  drug;  the  delicate  adjustment  of  the  diluent  to  suit 
each  drug  or  combination. 

And  then  there's  the  "know  how" — that  imponderaUe  thing  that 
makes  you  the  successful  surgeon,  the  chosen  consultant,  the 
favorite  family  physician. 

"S  &  D  specifiers"  all  declare  that  we  have  that  "know  how"  and 
that  that's  why  we  are  the  "hypodermic  tablet  people." 
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American  Made 

NOVOCAIN 

{Procaine- Metz) 

In  the  Service 

WE  have  furnished  the  U.  S.  Government 
with  practically  the  entire  output  of  our 
factory,  including  Novocain  Powder,  Novocain 
Tablets  and  Novocain-Suprarenin  Tablets. 

This  fact  has  restricted  our  output  to  the 
profession,  but  our  increased  production  now 
enables  us  to  supply  Novocain  through  the 
regular  trade  channels  promptly. 

Insist  on  N-S  Tablets!  No  Harrison  Nar- 
cotic Blank  required. 


Send  Us  the  Name  of  Your  Dealer! 


H.  A.  METZ  LABORATORIES,  Inc 

122  Hudson  Street 

NEW  YORK 


I 
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THE  BATTLE  CREEK  SANrrAUDU  AND  HOSPITAL-li 

Medical  Surreal  Orthopedic 

Neurological  Obstetrical  Reconstructive 

Edvcalionat  Departments 
Tnlnlni  School  fot  NiuMa    NonnU  School  o(  Phjnical  Education     School  of  Homa  EcoDoida  and  Dietetki 
Students  received  on  favorable  tenu         Regiiteied  trained  nunee,  dletitiaiu  and  pfajriical  dincton  niqitled 


THE     BATTLE     CREEK     SANITARIUM 

Box  343,  BATTLE  CREEK,  MICHIGAN 
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RADIUM  FOR  RENT 

By  The  Physicians'  Radium  Association  ot  Qiica^o 

(lacorporatttd  nadar  laws  of  Illinois.  **Not  for  Profit**) 


BOAKD  OP  DIKECTOIS 
Wttllam  L.  Baaiii.  M.D. 
Nm  Sproat  Heaney,  M«D» 
FradaHck  Mmui:  M.D. 
Tkomaa   I.  Watklna,  M.D. 
AlbaH  Woalfel,  M.D. 

MANAOINO  DUEGTOB 
AlbaH  Woalffel.  M.D. 


ESTABLISHED  to  make  Radium  more  available 
for  approved  therapeutic  purposes  in  the  Middle 
West.  Has  the  large  and  complete  equipment  needed 
to  meet  the  special  requirements  of  any  case  in  which 
Radium  Therapy  is  indicated.  Radium  loaned  on 
request  from  any  responsible  phsrsician,  the  case 
having  been  passed  on  after  receipt  of  adequate 
information  by  us.  Advice  given  about  the  use  of 
Radium.    Moderate  rental  fees  charged. 


For  Fall  Partlonlara  Address 


THE  PHYSICIANS'  RADHJH  ASSOCIATION 


1104  Tower  Bld^  6  N.  liichiiu  Ave,  Ghka^ 


Tdephone.  Randolph  6897<68B6 


The  Surgeon 

is  generally  called 
upon  for  advice  as  to 

Artificial 
Limbs 

Why  not  recommend 
one  that  b  sure  to  be 
SATISFACTORY? 

Our  Latest  Hodel 

with  Adlntable  Leather 
Socket,  Gerdlcas  AaUe, 
Pelt  er  Spoii|e  lahher 
Foot,  BaD-hearia<  Joiats 

assure  the  patient  of 
comfort  and  perfect 
locomotion. 

Oar  OUAIANTEB  Cov«ra  All  ■•pelra 

WriUftr  CatcUgv 

FEIGK  BROS.  COMPANY 

800  Llb«r(y  Av«.  Pittabar^.  Pa. 


50%  Better 

Prevention         Defense 

Indemnity 

1  AH  claims  or  sintt  (or  alleged  dWI  malpradioe^  enor  or 

lnw^^^f,  for  which  our  contract  holder, 

2  Or  hit  estate  is  sued,  whether  the  act  or  ominion  was  his 

own 

3  Or  that  of  any  other  person  (not  neoenaiily  an  asdstant 

or  agent). 

4  All  such  claims  arising  in  suits  involving  the  collection  of 

piolciiional  U 


5  All  daims  arising  in  autopsies,  inquests  and  in  the  pie- 

scribing  and  handling  of  drugs  and  medjcinet. 

6  Defense  through  the  court  of  lart  resort  and  until  all  legal 

remedies  are  exhausted. 

7  Without  limit  as  to  amount  expended. 
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AT 


UP  to  August,  19 1 6,  gunshot  wounds  of 
the  lung  were  not  treated  by  surgical 
operation.  Out  of  a  series  of  3,000 
cases,  the  general  mortality  in  the  advanced 
ambulances  and  in  the  hospitals  of  evacuation 
was  on  an  average  30  per  cent,  this  percentage 
not  taking  into  account  a  large  number  of 
deaths  which  occurred  in  the  advanced  posts 
and  in  the  base  hospitals.  The  predominant 
causes  of  death  were:  haemorrhage,  mechan- 
ical troubles  of  respiration  from  open  thorax, 
and^  above  all,  infection  of  the  lung  and 
pleura.  Therefore,  it  must  be  agreed  that 
wounds  of  the  lung  are  among  the  most 
serious  of  injuries. 

My  investigations  show  clearly  that  a  gun- 
shot wound  of  the  lung  presents  exactly  the 
same  lesions  as  does  any  other  war  wound,  and 
is  subject  to  the  same  evolution.  Anatomical- 
ly, a  wound  of  the  lung  like  any  other  wound 
shows,  a  more  or  less  considerable  mass  of 
damaged  tissue  devitalized  by  the  actual 
injury.     Surrounding   the   zone   of   cellular 
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mortification,  there  is  a  zone  of  interstitial 
haemorrhage.  The  wound  of  the  lung  may 
contain  foreign  bodies,  such  as  fragments  of 
shell  or  portions  of  clothing;  and  this  is  al- 
most always  so  when  there  is  a  fracture  of  the 
ribs  or  of  the  scapula,  splinters  of  bone  being 
driven  in  the  wound. 

A  lung  wounded  by  a  fragment  of  shell  is 
always  contaminated  and  later  on  infected  by 
the  same  anaerobic  germs  which  infect  all 
war  wounds;  e.g.  bacillus  perfringens, 
vibrion  septicus.  There  are  also  often  present 
streptococci,  as  well  as  those  organisms  which 
are  the  normal  inhabitants  of  the  bronchial 
passages. 

A  wound  of  the  lung  has  the  same  period  of 
infection  as  any  other  wound.  Associated 
with  it,  however,  is  a  serious  complication; 
namely,  infection  of  the  pleural  cavity.  In- 
fection of  the  lung  develops  from  one  or  more 
foci  of  pulmonary  congestion,  either  in  the 
injured  lung  or  on  the  opposite  side;  and  these 
lesions  of  the  lung  may  vary  in  extent  from 
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a  small  focus  of  congestion  to  gangrene  of  the 
entire  lung.  Infection  of  the  pleural  cavity 
arises  either  from  the  passage  of  the  pro- 
jectile or  secondarily  from  the  thoracic  wound, 
or  from  the  wound  of  the  lung.  A  very  rapid 
infection  of  the  pleural  cavity,  e.  g.,  traumatic 
gangrenous  pleurisy,  which  kills  in  48  to  72 
hours,  is  probably  due  to  organisms  carried 
in  by  the  missile  itself.  Infection  of  the 
haemothorax,  which  commences  as  a  rule 
about  the  fifth  day,  is  due,  we  believe,  to 
infection  starting  within  the  lung  and  invad- 
ing the  pleural  cavity  secondarily.  The  lung 
can,  it  is  true,  defend  itself  to  a  certain  extent 
against  infection,  but  it  is  not  wise  to  forget 
that  the  mortality  of  wounds  of  the  lung 
from  portions  of  shell^  is  28  per  cent  (per- 
sonal statistics  from  the  Battle  of  the  Somme, 
1916).  According  to  certain  French  statistics, 
the  mortaUty  in  cases  of  infection  of  the 
pleura  is  more  than  30  per  cent.  Taking  into 
account  this  terrible  mortality  and  the  sim- 
ilarity of  wounds  of  the  lung  to  all  other 
wounds  of  the  war,  it  appeared  to  us  right  to 
apply  to  wounds  of  the  thorax  that  logical 
surgical  treatment  which  we  apply  to  the 
other  wounds.  Since  191 6  we  have  treated 
all  wounds  of  the  lung  by  mechanical  ex- 
cision of  the  wound,  complete  cleansing  of  the 
pleural  cavity,  excision  of  the  parietal  wound, 
and  primary  suture  of  the  chest. 

INDICATIONS   FOR   OPERATION 

Surgical  intervention  in  thoracic  wounds 
is  required  under  the  following  conditions: 

1.  Operations  of  urgency.  (a)  Serious 
external  haemorrhage,  (b)  Open  thorax  and 
mechanical  difficulties  in  respiration. 

2.  Early  operation  for  wounds  of  the  lung. 
I.    a.  Serious  external  or  internal  hcemor- 

rhage.  Immediate  thoracotomy;  suture  of  the 
bleeding  wound  of  the  lung;  or  ligature  of  the 
bleeding  point.  The  general  condition  of  the 
wounded  man  allows  the  complete  surgical 
treatment  of  the  wound  of  the  lung  and  of  the 
parietal  wound,  and  complete  closure  of  the 
chest  after  cleansing  of  the  pleural  cavity. 

I.  b.  Open  thorax.  Some  surgeons  are 
content  to  suture  the  skin  wound  without 
treating    the    injury    of    the    chest    cavity. 

I  With  retention  of  the  projectile. 


Statistics  show  that  this  method  of  combating 
asphyxia  is  good,  but  it  does  not  protect  the 
patient  from  those  complications  which  fol- 
low the  normal  evolution  of  the  lung  wound, 
and  the  mortality  of  open  chests  treated  by 
suture  alone  is  about  20  to  24  per  cent.  In 
our  opinion  it  is  not  logical  to  close  the 
thoracic  cavity  and  not  treat  the  wound  of 
the  lung;  and  even  when  the  condition  of  the 
patient  is  serious  it  is  best  to  perform  the 
complete  operation. 

2.  Early  operations  for  wounds  of  the  lung. 
Apart  from  those  of  urgency,  the  indications 
for  operation  for  wounds  of  the  lung  are 
difficult  to  define.  The  following,  however, 
may  be  cited: 

AH  foreign  bodies  retained  in  the  lung, 
unless  they  are  very  small,  should  be  removed. 
All  wounds  of  the  lung  complicated  by  a 
fracture  of  the  ribs  should  be  operated  up>on 
because  they  contain  splinters  of  bone. 
(Intrapulmonary  splinters  are  visible  only 
by  roentgenography  and  not  by  the  fluoro- 
scopic screen.)  Every  wound  of  the  Ixmg 
which,  on  fluoroscopic  examination,  shows  a 
large  intrapulmonary  hasmatoma  should  be 
operated  upon  because  this  haematoma  almost 
always  becomes  infected.  Every  tangential 
wound  of  the  thorax  with  pulmonary  lesion 
should  be  submitted  to  the  same  treatment. 

Apart  from  these  cases,  through-and- 
through  wounds  by  rifle  bullet  without  serious 
haemorrhage  and  wounds  containing  very 
small  fragments  should  not  be  operated  upon. 
It  is  important  to  remember,  however,  that 
the  comparative  freedom  of  danger  in  surgical 
intervention  renders  the  indications  for  opera- 
tion more  and  more  frequent. 

According  to  our  latest  statistics  for  op- 
erations not  of  urgency,  we  have  operated 
upon  18  cases  out  of  118.  The  favorable  time 
for  operation  on  the  lung  is  as  soon  as  possible 
after  the  injury.  After  thirty  hours  it  is  as  a 
rule  not  advisable  to  perform  any  operation. 

Results  of  operation.  In  operations  of  ur- 
gency in  cases  with  haemorrhage  and  open  tho- 
rax, we  have  cured  66  per  cent  of  our  wounded. 
It  will  be  seen,  therefore,  that  two  thirds  of 
the  men  in  peril  from  severe  haemorrhage  or 
asphyxia  can  be  saved. 

In  35  prophylactic  operations  for  infection 
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of  the  lung  and  pleural  cavity,  there  were  no 
deaths. 

Altogether  our  personal  statistics  from  the 
Battle  of  the  Somme  where,  excluding  opera- 
tions of  urgency,  cases  were  treated  medically, 
show  a  mortality  of  20  per  cent  in  300  cases. 
In  a  later  series  when  the  operative  treatment 
was  employed,  we  had  18  cases  operated  on 
out  of  118  and  no  deaths;  100  cases  treated 
immediately  with  i  death  from  empyema. 

In  a  total  of  136  cases — 118  not  urgent  and 
18  urgent — the  general  mortality  was  9  per 
cent. 

It  will  be  seen,  therefore,  that  surgical 
treatment  lowers  the  mortality  very  con- 
siderably. What  is  more,  when  septic  com- 
plications do  occur,  they  are  less  serious.  In 
the  above  series  we  had  11  cases  of  empyema 
with  I  death. 

Surgical  treatment  of  the  lung  should, 
therefore,  be  considered  as  the  logical  prophy- 
lactic procedure  to  prevent  sepsis.  Nothing 
is  more  suggestive  on  this  point  than  the 
following.  A  man  is  wounded  in  the  lung  by 
two  portions  of  shell,  one  of  which  is  not 
located.  By  operation  one  of  these  fragments 
is  removed.  The  wounded  man  dies  at  the 
end  of  three  weeks  from  infection;  the  lobe 
operated  on  is  perfectly  well,  while  the  lobe 
not  operated  on  has  become  gangrenous  and 
has  caused  death. 

OPERATIVE   TECHNIQUE 

This  will  be  considered  under  the  headings 
of  thoracotomy,  treatment  of  the  lung,  treat- 
ment of  the  pleural  cavity,  and  treatment  of  the 
thoracic  wall.  Our  practice  has  always  been 
to  perform  the  thoracotomy  by  resection  of 
10  centimeters  of  one  rib  and  wide  opening 
of  the  pleural  cavity.  The  site  of  election  is 
through  the  fourth  rib  in  the  anterior  axillary 
line.  Complete  pneumothorax  is  not  associ- 
ated with  any  particular  danger,  and,  indeed, 
it  is  necessary  for  the  manipulation  of  the 
lung.  Complete  pneumothorax  does  not 
cause  any  respiratory  trouble  or  increase  of 
arterial  pressure,  and  causes  less  shock  than  a 
laparotomy.  All  our  observations  prove  this. 
If  one  takes  a  blood  pressure  reading  during 
the  thoracotomy  one  finds  that  neither  the 
op>ening  of  the  pleural  cavity  nor  complete 


pneumothorax  nor  handling  of  the  lung 
causes  any  lowering  of  the  blood  pressure. 
Complete  pneumothorax  is  necessary  because 
it  causes  complete  collapse  of  the  lung;  and 
this  collapse  is  necessary  in  order  to  expose 
and  handle  the  wound.  The  thorax  being 
opened  and  the  ribs  widely  separated  by  the 
rib  spreader  (type  of  Willy  Meyer),  the  lung 
is  seized  by  a  pair  of  forceps.  The  lobes  of  the 
lung  are  examined  one  by  one,  just  as  one 
would  examine  a  coil  of  intestine  outside  the 
abdomen  in  the  course  of  a  laparotomy.  Pro- 
tected by  a  saline  pack,  each  lobe  is  examined 
and  palpated  for  any  foreign  bodies  which  it 
may  contain;  the  hilum  of  the  lung  and  the 
mediastinum  are  all  easy  of  access. 

The  treatment  of  the  wound  of  the  lung 
itself  consists  in  the  complete  removal  of  all 
foreign  bodies,  whether  portions  of  missile, 
splinters  of  bone,  or  bits  of  clothing.  The 
extraction  of  these  foreign  bodies  is  made 
either  through  the  wound  of  entry  or  through 
a  separate  incision  through  the  lung  tissue. 
It  is  an  advantage,  also,  to  operate  on  a 
fluoroscopic  table  because  missiles  in  the  lung 
are  sometimes  hard  to  find.  The  next  step  in 
the  treatment  theoretically  is  the  complete 
excision  of  all  dead  and  damaged  tissues. 
Practically  this  excision  is  possible  only  when 
the  wounds  are  on  the  surface  of  the  lung  or 
close  to  the  edge.  A  wound  on  the  surface  is 
excised  usually  with  curved  scissors,  if  at  the 
edge  a  triangular  wedge  can  easily  be  re- 
moved, and  a  through-and-through  wound 
can  be  slit  up  and  then  excised.  Any  bleeding 
which  may  occur  from  this  procedure  can 
easily  be  stopped  by  suture.  In  two  instances 
we  have  been  able  to  remove  a  third  of  one 
lobe  of  the  lung  with  complete  success.  Long 
through-and-through  wounds  of  the  lung 
can  not  be  treated  so  thoroughly,  and  one 
has  to  resort  to  swabbing.  A  wound  of  the 
lung  treated  in  this  manner  is  then  sutured  in 
two  layers,  one  deep  and  one  superficial.  It 
is  necessary  to  suture  the  lung  in  the  same 
way  as  one  would  suture  the  peritoneum. 
One,  two,  or  even  six  wounds  of  the  lung  can 
be  sutured  in  this  manner.  Cleansing  of  the 
pleural  cavity  should  be  carefully  carried  out. 
All  the  blood  should  be  sponged  out  with 
swabs  on  long  handles;  and  every  little  cul- 
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de-sac  should  be  entered  and  cleaned.  Finally, 
we  have  been  in  the  habit  of  washmg  with 
ether. 

Wounds  of  the  parietes  should  be  completed 
by  excision  of  the  muscles  and  removal  of  all 
splinters  of  bone  whether  from  the  rib  or  the 
scapula.  This  is  important,  because  if  the 
wound  of  the  thoracic  wall  has  not  been 
mechanically  cleansed  infection  may  pass 
from  it  into  the  pleural  cavity.  If  the  thora- 
cotomy has  not  been  done  through  the  wound 
of  entry,  then  this  must  be  treated  as  weU. 
If,  on  the  contrary,  the  thoracotomy  has 
been  done  through  the  wound  of  entry,  then 
that  wound  is  excised  first.  Suture  of  the 
thorax  must  be  complete.  No  drain  is  to  be 
mserted  into  the  pleural  cavity  nor  in  the 
thoracic  wall.  The  chest  wall  should  be  closed 
immediately  and  completely.  We  have  been 
in  the  habit  of  aspirating  the  air  contained  in 
the  pleural  cavity,  and  we  have  proved,  with 
the  help  of  Henri  BScleje,  by  fluoroscopic 
examinations  that  aspiration  of  the  pleural 
air  is  followed  by  immediate  expansion  of  the 
lung  and  restoration  of  function.  If  this  is  not 
done,  a  pneumothorax  often  persists  for 
eight  or  ten  days. 

The  results  of  operation  are  as  follows:  We 
have  had  no  deaths  apart  from  those  opera- 
tions performed  for  urgency,  and  the  general 
mortality  has  been  lowered  to  9  per  cent. 
It  is  very  important,  however,  to  notice  that 


the  degree  of  recovery  is  infinitely  better  after 
operation.  We  have  been  able  to  follow  our 
cases  and  screen  them  at  repeated  inter- 
vals. Following  surgical  operation  the  lung 
recovers  its  function  completely;  the  chest  is 
transparent  to  the  X-rays;  and  the  pleura  is 
normal.  There  is  no  thickening  of  the  pleura, 
or  very  little,  and  the  diaphragm  functionates 
normally.  One  does  not  notice  those  diminu- 
tions of  the  respiratory  movements  which  are 
so  common  after  chest  wounds.  One  can  see 
that  not  only  is  the  patient  cured,  but  that  in 
the  majority  of  cases  the  respiratory  function 
has  returned  to  normal. 

Surgery  of  the  lung  has  undergone  complete 
revolution  during  this  war.  The  lung  is  no 
longer  an  organ  inaccessible  to  the  surgeon. 
One  can  open  the  chest  widely,  expose  the 
lung,  lobe  by  lobe,  manipulate  it,  resect  it, 
suture  it,  and  treat  it  as  one  would  a  coil  of 
intestine  in  a  laparotomy.  Surgery  of  the 
lung  does  not  require  any  of  those  pressure 
chambers  which  the  genius  of  the  Germans 
invented  and  their  persuasion  made  us  think 
necessary.  The  French  practice  of  making  a 
wide  opening  in  the  chest  allows  any  manip- 
ulation of  the  lung  without  danger. 

War  surgery  has  rendered  surgery  of  the 
lung  easy  and  without  any  particular  danger. 
It  is  our  earnest  hope  that  the  new  field 
opened  to  surgery  by  the  horrors  of  war  may 
be  utilized  for  the  benefit  of  mankind. 
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TREATMENT   OF   CHEST  WOUNDS 

With  Special  Reference  to  Artificial  Pneumothorax 

By  Lieutenant  Colonel  RAFFAELE  BASTIANELLI,  Rome,  Italy 

Chief  Surgeon,  First  Pavillion  Hospital  Policlinico  Umberto  I 


IT  is  my  purpose  to  present  to  you  briefly 
the  principles  and  the  results  of  the  treat- 
ment of  chest  wounds  in  general,  and 
especially  by  means  of  artificial  pneumo- 
thorax. We  are  indebted  to  Forlanini  and  to 
J.  B.  Murphy  for  the  introduction  of  this 
method  in  the  treatment  of  tuberculosis  and 
other  diseases  of  the  lung  and  pleura,  and  to 
Major  Morelli,  Forlanini's  pupil,  for  its  ap- 
plication to  war  wounds  of  the  chest.  As  the 
method  has  had  a  steady  development  under 
my  eyes  in  a  hospital  attached  to  my  surgical 
unit,  I  feel  that  I  can  speak  from  my  per- 
sonal experience. 

Classical  teaching  caused  surgeons  during 
the  beginning  of  the  war  to  adhere  faithfully 
to  the  principle  of  expectation  in  the  treat- 
ment of  chest  wounds.  But  soon  it  became 
clear  that  this  principle  was  not  tenable  in  the 
face  of  the  new  facts  observed.  Truly,  for  the 
small,  puncture-like  wounds  produced  by 
rifle  bullets,  without  severe  bone  lesion,  the 
principle  of  expectation  may  be  adhered  to, 
at  least  in  regard  to  Ufe,  but  not  always  if 
function  is  to  be  considered.  Expectant  treat- 
ment should  be  followed  more  rarely  for 
shrapnel  wounds,  and  even  less  frequently  for 
shell  splinters. 

Consequently,  little  by  little  the  surgeons 
came  to  the  point  of  treating  actively  such 
wounds,  and  some  considered,  and  do  con- 
sider even  now,  that  with  few  exceptions,  ac- 
tive treatment  should  be  the  rule. 

Let  us  consider  first  the  parietal  and  then 
the  lung  wounds.  In  the  summer  of  1916  we 
came  to  the  conclusion  that  parietal  wounds, 
unless  puncture-like,  should  be  laid  open, 
excised,  and  sutured,  and  fractured  bones 
treated  as  in  the  limbs.  When  the  pleura  is 
open,  suture  should  include  it  in  order  to  ob- 
tain an  airtight  closure.  Suture  of  the  pleura 
alone  is  not  reliable;  it  is  essential  that  the 
stitches  include  the  pleura  and  the  muscles 
in  one  layer,  then  the  skin  is  stitched  sep- 


arately. But  whenever  a  hermetical  closure 
seems  impossible,  our  advice  is  to  put  a  gauze 
plug  on  the  first  layer,  and  to  suture  the  skin 
over  it,  removing*  the  stitches  later  as  the 
circumstances  permit.  This  is  the  best  means 
of  avoiding  aspiration  of  air,  subcutaneous 
emphysema,  and  pus  collection.  As  a  rule, 
we  try  to  avoid  plugging  of  the  pleural  opening 
itself,  thowgh  as  an  emergency  measure  it 
may  undoubtedly  be  necessary  in  some  cases. 

Sauerbruck,  Duval,  Cask,  and  others  treat 
lung  wounds  directly  by  thoracotomy.  This 
method  is  especially  valuable  in  checking 
haemorrhage  or  avoiding  infection,  and  it 
affords  at  the  same  time  an  opportunity  to 
inspect  the  pleural  cavity,  to  suture  the 
diaphragm,  and  to  remove  foreign  bodies, 
clots,  etc.  That  this  ideal  treatment,  which 
strongly  appeals  to  surgical  minds,  has  been 
followed  by  good  results,  and  that  it  has  opened 
a  new  field  of  action  in  the  treatment  of  chest 
wounds,  nobody  doubts.  But  whether  tho- 
racotomy should  be  applied  as  a  general 
method  or  strictly  limited  to  special  circum- 
stances is  a  matter  of  discussion.  Before 
answering  this  question  let  me  present  to  you 
the  pneumothorax  treatment  in  its  principles 
and  results,  so  that  we  may  come  more  easily 
to  a  quite  different  conclusion. 

The  lung  may  suffer  a  contusion  by  non- 
perforating  or  perforating  missiles,  or  a  wound 
which  may  be  superficial,  deep,  or  perforating. 
In  a  penetrating  lesion  the  parietal  wound  may 
be  closed  to  the  air  immediately,  or  it  may 
close  after  a  short  time,  or  it  may  remain 
open.  In  the  first  instance,  if  blood  and  air 
are  in  the  pleural  cavity,  there  is  no  com- 
munication with  the  atmosphere  (closed 
haemo-  respectively  pneumothorax).  In  the 
second  instance,  there  is  free  communication 
(open  haemo-  pneumothorax)  with  the  atmos- 
phere, small  or  large  according  to  the  wound. 
We  believe  that  in  almost  every  lung  wound 
there  is  pneumothorax,  but  such  as  can  be 
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demonstrated  in  only  about  90  per  cent  of 
the  cases;  and  if  it  is  closed  it  originates  more 
from  the  lung  than  from  the  external  wound 
in  the  act  of  penetration  of  the  missile  or 
soon  afterward.  This  closed  pneumothorax 
may  be  of  various  volume  and  its  pressure 
may  be  negative,  or  near  that  of  the  atmos- 
phere or  higher;  but  even  a  moderate  pneu- 
mothorax may  be  under  high  pressure  if  the 
air  has  been  inspirated  at  a  low  temperature 
and  a  large  amount  of  blood  has  been  extra- 
vasated. 

The  open  pneumothorax  is  always  at  at- 
mospheric pressure.  Similarly  the  haemor- 
rhage in  the  pleura  we  believe  to  be  constant 
but  naturally  not  always  demonstrable  be- 
cause of  its  small  amount,  or  because  the 
classical  signs  are  not  clear  in  consequence  of 
various  and  not  always  perceptible  reasons. 
The  origin  of  the  hemorrhage  is  also  com- 
monly from  the  lung,  and  if  a  large  vessel, 
especially  near  the  hilus,  has  been  severed, 
the  haemorrhage  will  almost  always  prove 
fatal;  and  these  cases  we  almost  never  see. 
In  the  other  cases,  it  is  either  immediately 
abundant,  or  moderate,  or  small  at  the  be- 
ginning. But  it  is  very  usual  to  see  the 
haemorrhage  increased  in  the  next  few  days; 
that  means  that  a  haemorrhage  can  go  on 
continually  and  slowly  for  hours  and  days 
far  beyond  the  limits  of  time  which  are  gener- 
ally admitted.  This  prolonged  haemorrhage 
is  due  to  the  fact  that  in  these  cases  the 
pressure  in  the  pleural  cavity  is  negative, 
the  lung  continues  to  expand,  and  because  of 
these  continuous  movements  and  of  the 
suction  induced  by  the  negative  pressure 
at  each  inspiration,  the  vessels  are  kept  open 
'  and  the  blood  sucked  out,  until  they  are 
closed  either  by  thrombosis,  or  by  the  closure 
of  the  wound,  or  by  collapse  of  the  lung 
induced  by  the  haemo-  and  pneumothorax. 

If  no  untoward  complication  arises,  the 
air  is  first  absorbed,  and  then  the  blood,  and 
a  cure  results,  either  complete  without 
functional  impairment,  or  incomplete  and 
with  functional  C9nsequences  of  great  impor- 
tance. That  these  last  should  be  reckoned  in 
judging  of  the  efficiency  of  a  method  of 
treatment  must  be  highly  emphasized,  as 
generally  the   results   are   given   in   figures 


of  death  and  cures,  which  by  no  means  can  be 
accepted  as  sufficient. 

In  the  checking  of  haemorrhage  and  in 
bringing  about  the  closure  of  the  lung  wound, 
the  most  effective  agent  is  the  pressure  to 
which  the  lung  is  subjected  by  the  blood  and 
by  the  air  accumulated  in  the  pleura.    As 
these    therapeutic    agents    are    started   by 
nature,  so  we  see  cures  occur  in  very  severe 
cases.    On  these  is  based  the  expectant  ther- 
apy and  the  principle  that  the  blood  should 
not  be  removed  except  in  some  cases  after 
the  danger  that  the  lung  wound  may  open 
again,  has  passed.    We  believe,  on  the  con- 
trary, that  this  principle  is  totally  erroneous 
for  the  following  reasons:  The  pressure  which 
the  collected  blood  alone  may  exercise  on 
the  lung  has  a  relative  importance;  only  a 
great  amount  of  fluid  may  be  efficient,  and 
we  estimate  that  1500  to  2500  cubic  centi- 
meters   or    more,    according   to    the   chest 
capacity  are  required.    Besides,  a  fluid  col- 
lection does  not  induce  complete  lung  col- 
lapse and  immobility.    Every  time  the  chest 
expands  the  liquid  can  not  follow  it,  nor  be 
compressed  during  expiration;  so  that  the 
lung  xmless  totally  collapsed  must  follow  the 
chest  movements.   The  lung  in  such  condition 
of  incomplete  expansion  will  remain  for  days 
and  weeks  facing  points  and  surfaces  of  the 
parietal  pleura  not  corresponding  anatomi- 
cally to  the  point  and  surfaces  of  the  lung 
when    expanded.     Adhesions    occurring   in 
these  conditions  when  firm  and  old  will  not 
allow  a  complete  pulmonary  expansion  but 
only  of  limited  zones;  hence  there  results  in- 
complete pulmonary  function,  displacement  of 
the  diaphragm  and  mediastinum,  and  perma- 
nent damage  to  the  lung.  Besides,  the  blood  is 
frequently  absorbed  slowly,  fibrinous  deposits 
are  formed,  and  the  complementary  spaces 
obliterated.    Sometimes  a  blood  collection  re- 
mains encysted,  and  there  is  a  continuous 
source  of  pleural  irritation  with  effusion  of 
pleuritic  liquid,  and  not  rarely  a  reason  for 
infectious  complications.  Whereas  if  air  alone 
is  in  the  pleural  cavity,  the  lung  is  totally 
collapsed  as  soon  as  the  atmospheric  pressure 
is  reached,  and  if  the  pressure  is  j>ositi\^, 
the  lung  is  compressed.     That  means  im- 
mobility of  the  lung,  pressure  on  the  walls  of 
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the  wound,  and  their  mechanical  coaptation. 
Any  haemorrhage  except  from  large  vessels  is 
effectively  checked,  and  the  wound  is  easily 
brought  to  healing  with  less  probability  of 
complications.  The  air  in  the  pleural  cavity 
means  that  the  lung  is  completely  surrounded 
by  it;  hence,  contact  with  the  parietal  pleura 
is  impossible  and  there  are  no  adhesions  in 
abnormal  zones  of  the  retracted  lung.  And, 
when  it  does  expand  later,  even  if  through 
inflammatory  conditions  of  the  parietal  pleura 
adhesions  occur,  these  are  on  the  surface  of 
the  totally  expanded  lung,  so  that  the  func- 
tion is  perfect  even  if  a  complete  pleural 
symphysis  occurs.  Besides,  a  compression 
produced  by  a  gas  is  an  elastic  one,  conse- 
quently it  can  follow  the  chest  expansions, 
because  the  gas  is  easily  rarefied  and  com- 
pressed. When  a  targe  amount  of  fluid  is 
collected  on  one  side,  the  opposite  one  suffers 
in  its  expansion  because  of  the  relative 
immobility  of  the  affected  side.  Instead  it 
can  functionate  better  when  gas  is  present, 
because  gas  is  easily  rarefied  and  compressed, 
so  that  from  a  purely  functional  point  of 
view,  the  pneiunothorax  pressure  is  innocent. 
And  even  after  weeks  the  lung  can  reach  a 
complete  expansion.  All  that  we  have  learned 
from  the  observations  made  in  applying  the 
therapeutic  pneumothorax  in  civil  practice. 

When  blood  together  with  air  is  collected  in 
the  pleural  cavity,  the  pressure  of  this  pneu- 
mothorax, we  said,  is  variable.  As  a  rule,  we 
may  say  that  blood  and  air  quantity  are 
inversely  proportional ;  the  larger  the  amount 
of  air  or  its  pressure,  the  less  the  amount  of 
blood,  because  the  haemorrhage  is  sooner 
checked.  Consequently  the  haemothorax  as- 
sociated with  pneumothorax  is  a  condition 
more  favorable  than  a  pure  haemothorax,  as 
the  air  •  surrounding  the  lung  brings  it  to 
collapse,  checks  the  haemorrhage,  and  pre- 
vents at  least  partially  unfavorable  adhesions 
of  the  incompletely  retracted  lung. 

The  presence  of  air  in  the  chest  is  then  to 
be  considered  the  most  favorable  condition 
for  the  cure  of  lung  wounds,  and  we  have 
only  to  follow  and  imitate  nature  in  treating 
them.  That  means:  remove  the  blood  which 
is  dangerous,  and  put  in  its  place  air  which 
is  favorable. 


When  we  are  confronted  with  open  pneu- 
mothorax, our  conduct  is  clearly  indicated. 
We  must  change  the  open  pneumothorax 
into  a  closed  one,  so  that  we  may  later  effect 
the  introduction  of  air  as  a  therapeutic 
measure.  Besides,  an  open  pneumothorax 
induces  severe  functional  symptoms,  which 
are  commonly  resumed  as  traumatopnoea,  so 
that  the  closure  of  the  wound  is  necessary. 
We  believe  that  this  is  necessary  so  that  a 
complete  airtight  closure  results.  If  the 
haemorrhage  is  severe,  it  means  that  a  large 
vessel  has  been  severed,  and  that  the  atmos- 
pheric pressure  can  not  check  it.  Then  it 
is  safer  to  enlarge  the  wound  and  deal  with 
it  surgically.  But  in  other  cases  we  can  safe- 
ly resort  to  the  complete  closure  followed  by 
introduction  of  air,  as  this  will  invariably 
stop  all  the  non-immediately-fatal  haemor- 
rhages. These  cases  give  a  high  death  rate, 
through  either  functional  disturbance,  haemor- 
rhage, or  septic  complications.  The  more 
prompt  and  complete  the  surgical  inter- 
vention, the  less  will  be  the  bad  consequences, 
and  we  believe  that  in  these  cases,  too,  the 
airtight  closure  of  the  wound  followed  by 
artificial  pneumothorax  is  the  best  and  the 
simplest  measure  to  be  resorted  to.  But  if 
there  is  a  large  parietal  wound  with  rib 
fractures  and  depression  of  the  chest  wall, 
then  it  is  quite  necessary  that  the  lung  be 
inspected  and  the  wound  treated  accordingly 
by  hermetical  closure  if  possible,  at  least  of 
the  deep  layers,  resorting  to  partial  plugging 
as  seldom  as  necessary.  The  very  severe 
functional  symptoms  which  these  cases  not 
infrequently  present,  must  be  treated  as 
soon  as  possible.  In  the  advanced  dressing 
stations  we  have  found  the  Morelli  rubber 
bags  very  efficient.  TheSe  bags  are  of  different 
sizes  (Fig.  i)  which  can  be  introduced  empty 
into  the  wound  and  then  blown  up  with  air, 
so  that  they  completely  fill  the  opening. 
The  advantages,  especially  in  double  wounds 
and  in  crowded  days,  are  clear,  and  we 
believe  that  the  introduction  of  the  bags  as 
an  emergency  measure  should  be  favored,  as 
it  may  save  lives  and  give  immediate  relief 
and  prepare  better  conditions  for  the  defini- 
tive treatment  which  can  even  be  delayed 
without  damage. 
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The  preceding  considerations  make  clear 
the  importance  of  the  following  three  points: 

1.  Airtight  closure  of  the  parietal  wounds. 

2.  Evacuation  of  blood. 

3.  Introduction  of  air. 

I  have  dealt  sufficiently  with  the  certain  dam- 
ages and  with  the  imperfect  results  which  the 
blood  collection  may  produce.  I  have  now  to 
prove  that  the  removal  of  the  blood  is  not 
dangerous.  This  opinion  is  still  erroneously 
held  by  the  surgeons  who  do  not  know 
the  advantages  of  artificial  pneumothorax 
because  they  fear  the  possibility  of  a  new 
haemorrhage  after  removal  of  the  blood  present 
and  re-establishment  of  the  suction  power  of 
the  pleura  and  the  mobility  of  the  lung.  But 
if  we  can  maintain  in  the  pleural  cavity  an 
atmospheric  or  a  positive  pressure,  the  lung 
wiU  necessarily  be  kept  in  a  state  of  collapse 
and  immobility.  This  i3  easily  accomplished 
by  introducing  in  the  pleural  cavity  a  quantity 
of  air  corresponding  to  the  amount  of  blood 
we  remove;  or  if  we  fear  the  possibility  of  a 
prompt  haemorrhage,  we  may  introduce  a 
certain  amount  of  air  previous  to  the  extrac- 
tion of  the  blood,  so  as  to  be  sure  of  a  per- 
manent positive  pressure  on  the  chest.  With 
these  rules  the  removal  of  blood  is  a  safe 
procedure,  and  as  we  have  demonstrated  the 
dangers  and  the  inutility  of  its  presence, 
there  is  no  reason  why  its  removal  and  the 
induction  of  an  artificial  pneumothorax  should 
not  be  advised  as  a  general  indication. 

Consequently,  we  believe  that  every  pene- 
trating chest  wound  with  closed  haemo-  and 
pneumothorax  should  be  treated  in  this  way 
and,  if  the  blood  is  removed,  even  in  cases  in 
which  its  amount  is  small,  the  results  will 
be  better.  For  that  reason  we  advise  the 
use  of  explorative  puncture  to  clear  the 
physical  diagnosis  which  is  not  always  easy, 
remembering  that  the  puncture  has  to  be 
made  high  because  of  the  high  position  of  the 
diaphragm  in  these  cases,  and  the  procedure 
may  be  repeated  if  necessary. 

Moreover,  cases  apparently  mild,  of  sure 
pulmonary  lesion,  whether  a  contusion  or  a 
wound,  must  be  treated  by  the  introduc- 
tion of  air,  for  it  is  not  unusual  to  see  in 
such  cases  when  left  to  nature,  the  occur- 
rence of  haemothorax  forming  slowly  in  the 


next  few  hours  or  days  in  consequence  of 
the  negative  pressure  sucking  blood  from  the 
vessels  and  keeping  the  wound  open.  Be- 
sides, not  seldom  we  have  seen  broncho- 
pulmonary complications  and  abscesses  in 
cases  of  pulmonary  contusions  and  secondary 
haemorrhages  from  limg  wounds  left  to  nature, 
which  by  artificial  pneumothorax  could  have 
been  avoided. 

There  are  naturally  different  clinical  and 
physical  conditions  in  a  chest  wound,  and 
consequently  various  indications  for  treat- 
ment which  may  be  sim[miarized  as  follows: 

1.  Closed  parietal  wound  with  no  demon- 
strable haemo-  and  pneumothorax,  or  if 
present,  very  moderate.  In  this  group  of 
cases  the  production  of  a  pnemnothorax  is 
indicated  and  it  should  be  progressively  in- 
creased as  a  preventive  measure.  If,  instead, 
a  pneumothorax  is  demonstrable  without 
noticeable  haemothorax,  we  should  test  its 
pressure,  and  if  it  is  too  high  and  producing 
functional  disturbances,  the  pressure  should 
be  diminished.  Abundant  haemothorax 
with  moderate  spontaneous  pneumothorax 
requires  withdrawal  of  the  blood  and  intro- 
duction of  air  so  as  to  increase  the  pleural 
pressure  to  a  positive  one.  But  if  with  large 
blood  collection  there  is  spontaneous  pnue- 
mothorax  under  high  pressure,  this  means 
that  a  high  pressure  has  to  be  maintained 
to  keep  the  haemorrhage  in  check,  and  we 
have  the  indication  for  the  withdrawal  of 
blood  and  the  introduction  of  as  much  air 
as  is  necessary  to  keep  the  pressure  at  the 
same  height. 

2.  In  an  open  parietal  wound,  airtight 
closure  is  indicated,  after  letting  the  blood  out 
and  favoring  the  entrance  of  air.  The 
pressure  is  increased  with  a  further  intro- 
duction more  or  less  according  to  the  haemor- 
rhage. It  should  be  remembered  as  a  thing 
of  great  importance  that  pneumothorax  is 
of  great  value,  so  that  should  we  be  working 
under  crowded  conditions,  having  no  time 
for  a  complete  study  and  for  the  systematic 
evacuation  of  blood,  it  will  be  enough  in  the 
first  few  hours  or  days  to  perform  an  arti- 
ficial pneumothorax  or  to  increase  the  exist- 
ing one,  and  to  postpone  the  extraction  of 
liquid  to  a  better  time.    We  consider  the 
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artificaJ  pneumothorax  as  a  powerful  means 
of  treatment,  capable  of  giving  good  immed- 
iate and  the  best  definitive  results,  and  con- 
sequently we  recommend  it,  not  for  few  and 
special  cases,  but  as  a  general  measure. 

These  extensive  indications  for  artificial 
pneumothorax  are  admissible  only  if  we  can 
prove  that  it  is  a  safe  and  easy  procedure. 
The  dangers  attributed  to  it,  i,  e,,  the  spon- 
taneous air  embolism,  or  that  due  to  the 
technique,  are  matters  for  long  theoretical 
discussion.  I  will  say  only  that  theory  and 
practice  combine  in  Uie  conclusion  that  with 
proper  technique  these  dangers  can  be 
easUy  avoided,  and  Major  Morelli  claims 
that  in  his  unique  practice  these  never  hap- 
pened. It  is  easy  to  understand  that  when 
blood  or  air  is  present  in  the  pleural  cavity, 
the  needle  can  not  enter  the  lung,  so  that 
an  error  seems  to  be  impossible,  but  in  cases 
of  pulmonary  contusion  or  absence  of  a  de- 
monstrable quantity  of  air  or  blood  in  the 
pleural  cavity,  or  when  adhesions  exist,  the 
technique  is  more  delicate  and  comparable 
to  that  of  the  ordinary  therapeutic  pneu- 
mothorax, and  naturally  experience  and 
prudence  are  required. 

Anybody  who  wishes  to  adopt  this  method 
of  treatment  should  be  familiar  with  the 
principles  of  therapeutic  pneumothorax  and 
understand  its  application  in  chest  wounds. 
For  this  reason  there  have  been  introduced 
in  Italy  special  courses  for  medical  officers 
in  one  of  the  hospitals  specializing  in  the 
treatment  of  chest  wounds. 

The  original  Forlanini  apparatus  or  some 
of  its  many  modifications  may  be  used.  We 
prefer  the  one  devised  by  Major  Morelli, 
as  being  easily  transported  and  making  im- 
possible air  embolism  through  technical  faults. 
A  glance  at  the  figure  (Fig.  a)  will  explain 
its  use.  The  main  feature  is  that  the  air  can- 
not be  blown  into  the  pleural  cavity,  but  it  is 
automatically  aspirated  by  the  chest  from 
the  bag  which  has  previously  been  filled  up 
with  air.  The  pleural  cavity  will,  according 
to  the  pressure  existing  in  itself,  aspirate 
or  expirate  into  this  bag  as  if  it  wete  the 
surrounding  atmosphere,  and  in  this  way  there 
is  no  possibility  of  air  embolism  even  if  the 
needle  had  entered  the  lung.    When  blood 


i 


Fig.  I.    The  upper  rubber  bags  are  used  to  plug  a  chest 

opening.    The  lower  rubber  baas  with  interior  drain  are 
for  suction  treatment  of  empyema  (Major  Morelli). 

has  to  be  removed,  Major  Morelli  i 


apparatus  shown  in  Fi 
the  blood,  puts  air 
and  washes  the  cavi 


igure  3,  which  lets  out 
in  the  pleural  cavity, 
ity  if  desired,  and 


makes  certain  the  removal  of  all  blood  from 
the  chest. 

The  artificial  pneumothorax  must  be  con- 
tinued for  12  to  15  days,  by  the  successive 
introduction  of  air,  measuring  each  time  the 
manometric  pressure. 

The  results  are  shown  by  the  following 
statistics  which  I  have  compiled  from  figures 
kindly  collected  for  me  by  Captain  Vercesi, 
including  all  cases  treated  in  Field  Hospital 
No.  79,  under  the  direction  of  Major  Morelli, 
up  to  the  end  of  June  last. 

The  chest  wounds  coming  from  one  section 
of  the  firing  line,  regardless  of  their  severity, 
are  all  brought  directly  to  this  hospital, 
which  is  specially  dedicated  to  the  treatment 
of  these  cases,  so  that  it  collects  all  of  the 
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Fig.  1  The  apparatus  consists  of  a  three-way  cock  i ,  one  branch  of  which  com- 
municates  with  a  water  manometer  z,  one  with  the  pleural  cavity  j,  and  the  third 
with  a  Richardson  bulbil,  and  a  filter  5.  (Morelli.  Polidin.,  Sri,  Prat.,  i9i7,x:iiv, 
izgj.) 

Fig.  3.  The  apparatus  consists  of  a  bottle  A  of  about  one  liter  capacity.  The 
bottle  is  closed  by  means  of  a  rubber  stopper  through  which  passes  two  glass  tubes. 
One  of  these  tubes  marked  4  communicates  with  a  three-way  cock,  two  branches  of 
which  communicate  respectively  with  a  syringe  Cof  roo  cubic  centimeters  capacity, 
and  a  filter  3.  The  second  glass  tube  out  of  bottle  A  forms  one  branch  of  a  three-way 
cock  marked  2.  One  of  the  other  branches  of  the  cock  is  attached  by  means  of  a 
rubber  tube  to  a  thoracentesis  needle  S,  and  the  other  communicates  with  the 
bottle  B  containing  the  lavage  fluid.  Bottle  B  is  also  closed  by  means  of  a  rubber 
stopper  through  which  are  two  glass  tubes,  one  of  which  6  communicates  with  the 
three-way  cock  z.  the  other  the  shorter  tube  7  communicates  with  a  double  Richard- 
son bulb,    (Morelli,   i'o/Jc/iB..  5e:.  Pru(..  iiji?,  xjciv,  1152.) 


chest  wounds  of  the  corresponding  zone. 
Besides,  the  hospital  can  keep  the  patients 
until  the  cure  has  been  completed.  These 
circumstances  are  of  great  importance  in 
judging  the  value  of  statistics. 

Total  number  of  chest  wounds 370 

To  be  subtracted  because  non-penetrating  and  with- 
out lung  lesion 43 

To  be  subtracted  because  non-penetrating  but  with 
lung  contusion 37 

Remaind«',  the  penetrating  wounds. 290 

The  lung  contusions  offer  an  interesting 
field  for  study  and  for  treatment,  but  I 
prefer  not  to  deal  with  these  now.  Of  the 
290  penetrating  chest  wounds,  there  were 
with  closed  chest,  206;  with  open  chest,  84. 

I.  Closed  chest.  This  is  the  category  of  cases 
which  gives  the  most  occasion  for  discussion, 
as  in  these  there  is  frequently  no  apparent 
reason  for  intervention.  We  believe  that  in 
these  cases  especially,  the  evacuation  of  blood 


and  the  production  of  a  pneumothorax  are 
most  extensively  if  not  generally  indicated. 
However,  these  cases  are  usually  not  operated 
on  except  when  the  patient  has  suffered  a  very 
severe  injury  when  thoracotomy  is  too  often 
done. 

Of  these  206  cases,  there  were  88  treated  by 
pneumothorax,  and  118  treated  by  thora- 
centesis and  pneumothorax,  with  a  mor- 
tality of  7  or  3.4  per  cent.  Of  these,  3  were 
due  to  empyema,  i  to  pulmonary  abscess, 
3  to  septicaemia. 

2.  Open  chest.  Total  cases,  84.  Deaths. 
19  or  22.6  per  cent.  Of  the  19  dead,  i  died 
before  reaching  the  hospital,  7  had  bled  and 
were  shocked  so  severely  that  nothing  but 
perhaps  transfusion  could  have  helped  them; 
they  died  in  the  first  24  to  48  hours. 

Admitting  that  it  is  fair  to  subtract  these 
8  cases,  we  have  remaining  76  in  which  the 
treatment  could  be  tried. 
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In  these  76,  there  were  11  deaths  or  14.4 
per  cent.  Of  these,  7  were  due  to  empyema, 
4  to  septicaemia.  Empyema  occurred  alto- 
gether II  times.  I  must  specify  the  fact 
that  empyema  occurred  only  in  the  cases 
treated  by  permanent  closure  of  the  parietal 
wound  with  the  rubber  bag.  Since  this  pro- 
cedure has  been  resorted  to  for  emergency 
only  and  the  wound  has  been  sutured  air- 
tight according  to  my  principles,  we  have  had 
in  35  cases,  2  .deaths  or  5.7  per  cent. 

Altogether,  the  results  of  the  treatment  of 
penetrating  wounds  with  pulmonary  lesions 
were: 

Total  cases 290 

Total  deaths 26. 

or  8.96  per  cent. 

If  we  subtract  the  8  cases  above  mentioned, 
we  have 

Total  cases 282 

Total  deaths 18 

or  6.2  per  cent. 

The  results  of  a  method  of  treatment  can 
not  be  estimated  only  under  the  headings  of 
cured  and  dead;  the  definitive  conditions  of 
function  and  disability  must  also  be  consid- 
ered. The  great  majority,  even  of  the  most 
severe  cases,  which  were  cured  had  a  perfect 
integrity  of  function  as  shown  by  X-rays 
and  by  late  examination.  Many  patients 
could  get  up  on  the  eighth,  twelfth,  or  fifteenth 
day  and  in  a  short  period  were  fit  for 
service. 

There  are  conditions  in  which  pneumo- 
thorax can  not  be  performed,  and  I  like  to 
summarize  these  under  this  principle:  When- 
ever acir  canno,t  be  introduced  into  the 
pleural  cavity  because  of  adhesions,  or  be- 
cause the  air  escapes  from  it  either  through 
the  parietal  wound  or  through  the  lung 
wounds,  then  it  is  natural  to  resort  to  the 
complete  operation.  We  resort  to  it  whenever 
the  chest  wall  is  largely  and  badly  shattered, 
for  it  is  the  shortest  part  of  the  operation 


to  inspect  and  to  treat  the  lung  directly, 
and  if  the  chest  wall  can  be  closed  airtight, 
it  is  advisable  to  maintain  the  natural 
pneumothorax  by  introducing  air  later.  When 
there  is  threatening  emphysema  and  it  is 
due  to  adhesions,  we  advise  that  the  wound 
be  enlarged,  and  to  detach  it  and  suture 
it  completely.  And,  finally,  if  foreign  bodies 
are  in  the  pleural  cavity,  we  believe  that 
these  must  be  removed,  for  very  frequently 
they  do  cause  infection,  while  foreign  bodies 
in  the  lung  do  not  need  to  be  systematically 
removed,  but  only  those  of  a  certain  size  or 
when  the  complete  operation  is  required. 
The  lung  can  take  care  of  foreign  bodies 
very  well  and  in  a  quite  different  way  if 
it  is  collapsed  and  immovable  for  many 
days  than  when  it  is  left  free  to  expand. 

In  my  experience  and  Morelli's  it  has 
never  been  necessary  to  resort  to  an  open 
operation  to  check  lung  bleeding,  but  nat- 
urally this  may  be  an  absolute  indication. 

So  that,  answering  now  the  question  first 
proposed,  I  would  say  that  the  complete 
operation  has  rather  limited  indications, 
while  the  removal  of  blood  followed  by 
pneumothorax  has  a  most  extensive,  almost 
a  general,  indication  in  closed  chest  wounds 
and  less  frequently  in  open  chest  cases. 
The  treatment  of  the  chest  wall  wound 
must  be  the  rule.  Local  anaesthesia  has 
proved  sufficient  and  perhaps  superior  to 
ether  or  chloroform. 

Thoraco- abdominal  wounds  are  not  dis- 
cussed in  this  paper  as  they  require  quite  dif- 
ferent methods  of  treatment.  Certainly  they 
may  often  require  intervention  from  the 
thoracic  side  for  the  treatment  of  the  lung 
lesion  or  of  the  abdominal  organs,  and  this  is 
certainly  true  in  injuries  of  the  diaphragm 
especially  on  the  left  side.  I  wish  to  call  at- 
tention to  the  fact  that  suture  of  diaphragm 
through  a  thoracotomy  incision  was  first  prac- 
tised more  than  25  years  ago  by  Dr.  Post- 
empski  of  Rome. 
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DURING  the  last  two  years  there  have 
been  great  changes  in  the  treatment  of 
gunshot  wounds  of  the  chest.  During 
the  first  two  years  of  war  very  little  was  done. 
The  usual  treatment  afforded  was  to  put  the 
patient  to  bed,  give  him  some  morphia,  and  a 
cough  mixture  and  hope  for  the  best.  If  an 
empyema  formed  then  a  portion  of  rib  was 
excised  and  the  pleural  cavity  was  drained  by 
means  of  a  tube.  As  might  be  expected  the 
mortality  was  great  and  in  non-fatal  cases 
convalescence  was  often  prolonged. 

The  reasons  for  the  non-interference  were 
three:  (i)  experience  of  the  South  African 
war  where  the  ground  was  dry  and  clean,  and 
where  wounds  were  largely  due  to  rifle  bullets, 
led  our  surgeons  to  the  belief  that  chest 
wounds  were  best  left  alone;  (2)  it  was  be- 
lieved that  it  would  be  fatal  to  open  up  the 
chest  cavity  without  the  aid  of  some  form  of 
pressure  chamber;  (3)  it  was  thought  that 
handUng  of  the  lung  would  provoke  fast  and 
fatal  bleeding.  Experience  has  proved  that 
these  assmnptions  were  wrong,  and  a  com- 
plete change  has  been  made  in  our  practice, 
not  from  the  discovery  of  any  new  method 
but  by  the  application  to  these  injuries  of 
the  general  principles  of  surgery  which  govern 
the  correct  treatment  of  all  wounds;  namely, 
their  early  mechanical  cleansing  by  operation, 
followed  by  early  closure. 

Types  of  wounds.  The  types  of  wounds 
which  are  most  commonly  met  with  in  a 
Casualty  Clearing  Station  are  as  follows: 
(i)  through-and- through  wound  caused  by 
rifle  bullet;  (2)  through-and-through  wound 
caused  by  shell  fragment;  (3)  lodging  wound 
with  retention  of  large  foreign  body;  (4) 
lodging  wound  with  retention  of  small  foreign 
body;  (5)  open  sucking  wound  of  thorax  with 
or  without  retention  of  foreign  body. 

Causes  of  death  and  prolonged  illness.  If  the 
complicating  wounds  are  disregarded  the 
causes  of  death  from  pure  chest  wounds  may 
be  divided  into  3  groups:    (i)  deaths  on  the 


battlefield  or  in  a  few  hours  after  admission 
to  a  medical  unit  due  to  injury  to  large  vessels 
or  extensive  lesion  which  cannot  be  aided 
surgically;  (2)  deaths  after  48  hours  —  these 
are  almost  always  due  to  sepsis  of  the  pleural 
cavity  and  its  contents;  (3)  deaths  at  the 
Base  after  7  days.  In  these  again  the  cause 
of  death  is  almost  invariably  sepsis.  There- 
fore, the  guiding  principles  in  treatment  of 
chest  wounds,  as  in  any  other  wound,  must  be 
the  elimination  of  contamination  before  or- 
ganisms have  had  time  to  invade  the  tissues. 

Channels  of  infection.  Granted  that  the 
chief  danger  to  a  man  wounded  in  the  chest  is 
infection,  it  is  necessary  to  see  how  organisms 
reach  the  chest  cavity. 

The  pleural  cavity  may  be  infected:  (i)  by 
the  missle  and  portions  of  the  clothing  or 
equipment  carried  in  by  it.  (2)  Through  the 
wound  in  the  chest  wall.  A  wound  that  opens 
directly  into  the  pleural  cavity  through  which 
air  is  constantly  sucked  will  always  lead  to 
infection  and  unless  dealt  with  is  often  fatal. 
Further,  a  wound,  even  of  moderate  dimen- 
sions, through  which  air  is  not  being  sucked, 
unless  adequately  dealt  with  may  suppurate 
in  the  course  of  a  few  days,  and,  if  the  thoracic 
cavity  is  not  sealed  off,  organisms  gain  en- 
trance to  the  pleural  cavity  where  they  find 
the  blood  a  convenient  mediimi  for  growth. 
This  accounts  for  many  cases  which  exhibit 
septic  changes  only  after  an  interval  of  five  or 
six  days.  (3)  From  the  wound  of  the  lung  in 
which  missile,  splinter  of  bone  or  portion  of 
clothing  may  be  retained. 

The  principle,  therefore,  to  be  aimed  at  is 
the  early  mechanical  cleansing  of  the  wound, 
both  of  the  chest  wall  and  of  the  injured 
viscera,  the  evacuation  of  all  foreign  bodies 
and  of  effused  blood  from  the  pleural  cavity; 
the  repair  or  suture  of  the  damaged  lung  and 
the  closure  of  the  chest  cavity  by  suture. 

How  to  arrive  at  this.  When  a  patient  suf- 
fering from  a  chest  wound  is  admitted  to  a 
Casualty  Clearing  Station  he  is  put  to  bed 
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and  allowed  to  rest  undisturbed  to  recover 
from  shock. 

The  only  exception  to  this  rule  is  when  there 
is  a  large  open  blowing  wound  of  the  chest. 
In  such  a  case  the  opening  is  immediately 
closed,  by  temporary  skin  suture.  The  relief 
given  is  inmiediate;  so  much  so  that  there  is 
now  a  general  order  to  the  effect  that  a  blow- 
ing chest  wound  should  be  sewn  up  at  the 
earliest  possible  moment  in  the  advanced 
medical  units.  A  survey  is  then  made  of 
the  whole  patient,  and  all  wounds  examined, 
evidence  of  haemothorax,  pneumothorax  or 
collapse  of  lung  is  sought.  Much  may  be 
gained  by  careful  examination  of  the  move- 
ments of  the  chest  and  the  position  of  the 
heart.  The  whole  body  should  be  searched  for 
complicating  wounds,  especially  with  regard 
to  abdominal  and  spinal  injury. 

X-rays.  Patients  with  retained  missiles 
should  be  submitted  to  X-ray  examination  for 
information  concerning:  (i)  the  position  and 
size  of  the  foreign  body;  (2)  the  existence  and 
extent  of  haemothorax  and  pneumothorax; 
(3)  the  condition  of  the  opposite  lung,  cardiac 
displacement  and  movement  of  the  diaphragm. 

Indications  for  early  operation  are:  (i)  a 
ragged  wound  of  the  soft  parts;  (2)  bleeding 
from  the  parietal  wound;  (3)  compound  frac- 
ture of  the  ribs;  (4)  suction  of  air  into  the 
pleural  cavity;  (5)  retention  within  the  chest 
of  a  large  foreign  body;  (6)  great  pain  due  to 
in-driven  splinters  of  bone;  (7)  rapidly  in- 
creasing pneumothorax  due  to  a  valve-like 
opening  into  the  pleural  cavity  which  allows 
air  to  be  sucked  in  and  prevents  expulsion; 
(8)  a  large  haemothorax  which  cannot  be 
evacuated  by  aspiration. 

When  none  of  these  indications  are  present, 
that  is,  when  the  wounds  of  the  chest  wall  are 
small  and  clean,  such  as  made  by  a  rifle  bul- 
let, when  the  ribs  are  not  splintered,  when  the 
foreign  body  retained  is  small,  the  patient  is 
treated  on  general  medical  principles. 

Treatment  by  operation  —  time  of  operation. 
The  best  time  is  as  soon  as  possible  after  the 
receipt  of  the  wound,  provided  the  patient  has 
recovered  from  the  initial  shock. 

Ancesthetic.  Patients  bear  operation  well 
and  take  a  general  anaesthetic  satisfactorily. 
It  is  unnecessary  to  use  any  form  of  pressure 


chamber.  My  own  predilection  is  for  chloro- 
form, either  by  itself  or  combined  with  oxygen 
given  through  a  Shipway's  apparatus.  Gas 
and  oxygen  is  very  good  and  the  French  com- 
monly use  ether,  and  many  British  surgeons 
employ  local  anaesthesia.  It  is  evident,  there- 
fore, that  the  anaesthesia  so  long  as  it  is  ad- 
ministered skilfully  presents  no  difficulty. 

Wounds  of  the  soft  parts  of  the  chest-wall. 
Wounds  of  the  soft  parts,  unless  small  and 
clean,  should  always  be  excised  even  if  nothing 
further  is  done,  because  otherwise  they  sup- 
purate and  infection  is  liable  to  spread  along 
the  track  of  the  missile  into  the  pleural  cavity. 

Fracture  of  ribs.  Excision  of  the  soft  parts 
leads  the  surgeon  to  the  ribs.  More  often 
than  not  the  ribs  or  scapula  are  broken,  and 
whether  or  not  the  chest  is  to  be  opened,  the 
splinters  of  bone  should  at  least  be  removed, 
ragged  ends  of  rib  cut  clearly  off  and  all  dead 
tissue  excised. 

That  is  to  say  the  first  step  in  the  treat- 
ment of  a  chest  wound  is  to  make  a  careful 
complete  excision  of  the  parietal  wound.  In 
some  cases  this  is  as  far  as  the  surgeon  should 
go.  Careful  excision  of  the  wound  allows  a 
careful  examination,  which  may  reveal  either 
a  bleeding  intercostal  artery  or  a  large  hole, 
hitherto  unsuspected,  leading  into  the  chest, 
and  a  finger  introduced  into  the  pleural  cavity 
may  discover  splinters  of  bone  either  free  or 
sticking  into  the  lung.  Such  splinters  ought 
to  be  removed  for  they  play  a  great  part  in  the 
production  and  maintenance  of  sepsis. 

At  this  stage  the  case  has  been  converted 
into  one  of  open  haemothorax.  Two  courses 
are  now  open  to  the  surgeon:  (a)  he  may  do 
what  is  called  the  complete  operation,  opening 
the  chest,  repairing  the  lung,  cleansing  and 
closing  the  pleural  cavity,  or  (b)  he  may  con- 
tent himself  with  the  excision  or  suturing 
the  parietes  after  evacuation  of  the  blood  from 
the  pleural  cavity  either  by  rolling  the  patient 
or  by  aspiration.  The  decision  may  be  diffi- 
cult. My  belief  is  that  if  any  operation  is 
undertaken  for  a  penetrating  wound  of  the 
chest  it  should  be  done  completely,  as  yielding 
in  the  long  run  the  best  results. 

Retention  of  a  large  foreign  body.  By  a  large 
foreign  body  is  meant  a  shell  fragment  of 
about  I  inch  by  yi  inch.     Such  a  fragment  not 
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only  injures  tissue,  but  carries  in  with  it  frag- 
ments of  clothing  which  unfailingly  cause  con- 
tamination. Therefore,  it  should  be  a  rule 
that  all  large  missiles  should  be  removed  at  an 
early  date.  The  operation  may  be  done  either 
by  enlarging  the  original  wound  or  by  a  fresh 
incision  and  the  surgeon  is  guided  in  his  choice 
by  the  position  of  the  missile  as  seen  by  the 
X-ray  relatively  to  the  wound.  Where  pos- 
sible thoracotomy  through  the  wound  is  pre- 
ferred, but  in  any  case  the  original  wound  or 
wounds  must  be  completely  excised.  A  fresh 
thoracotomy  may  be  done  by  resection  of  four 
inches  of  rib  or  by  an  incision  in  the  intercostal 
space.  The  easiest  route  is  probably  via  the 
fifth  rib  in  the  anterior  or  mid-axillary  line; 
through  such  an  incision  with  the  use  of  a 
retractor  or  rib-spreader  any  part  of  the  pleu- 
ral cavity  can  be  reached.  On  looking  into  a 
chest  thus  opened,  the  first  thing  seen  is  a 
quantity  of  blood,  the  majority  of  which  is 
unclotted  —  at  any  rate  at  the  stage  of  which 
I  am  writing,  namely  the  first  2  or  3  days  after 
injury.  This  must  be  removed  by  mopping. 
The  cavity  of  the  chest  is  now  visible,  the  chief 
objects  seen  being  the  collapsed  lung,  the 
dome  of  the  diaphragm  and  the  mediastinum. 

The  missile  may  be  evident  at  once,  but  if 
not  it  may  be  sought  by  inserting  the  hand 
into  the  pleural  cavity;  if  it  is  lying  in  the 
lung  it  can  be  felt  with  the  fingers,  and  re- 
moved either  through  the  wound  of  entry  in 
the  lung  or  by  fresh  incision  into  lung  tissue. 

Lung  tissue  may  be  excised  without  fear, 
because  any  fresh  bleeding  following  incision 
is  easily  controlled  by  suture.  Continued 
bleeding  from  the  lung  is  exceedingly  rare. 
Arrest  of  bleeding  follows  spontaneously  from 
collapse  of  the  lung;  and  early  operation  within 
12  hours  after  injury  does  not  cause  recru- 
descence of  bleeding.  In  the  few  cases  observed 
in  which  bleeding  did  continue,  the  cause  was 
due  to  old  adhesions  which  prevented  the  lung 
from  collapsing.  The  wound  in  the  lung  itself 
should  be  excised  when  possible  in  the  same 
way  as  a  wound  of  the  soft  parts.  That  is  to 
say  it  should  be  cleaned  mechanically  and 
sutured.  It  should  be  sutured  for  two  rea- 
sons: (a)  even  if  not  completely  freed  from 
organisms,  there  is  evidence  that  the  lung  is 
capable  of  dealing  with  a  considerable  amount 


of  infection,  as  evidenced  by  the  rarity  of  gas 
gangrene  infection;  (b)  restoration  of  func- 
tion is  hastened. 

A  bdomino' thoracic  injuries.  Injuries  in- 
volving both  the  chest  and  abdomen  are  not 
infrequent,  either  as  the  result  of  a  single  or 
multiple  injuries. 

When  a  missile  has  traversed  both  chest  and 
abdomen  the  diaphragm  is  necessarily  injured, 
and  abdominal  viscera  may  herniate  into  the 
pleural  cavity.  This  is  more  conmionly  found 
on  the  left  rather  than  on  the  right  side 
because  on  the  latter  the  liver  gives  protec- 
tion. 

The  diaphragm  can  only  be  repaired  effi- 
ciently from  above,  therefore  it  is  wise  to  open 
the  chest  first,  replace  the  abdominal  viscera, 
suture  the  diaphragm,  deal  with  the  chest  as 
already  indicated  and  then  if  there  is  evidence 
of  injury  to  the  hollow  viscera,  laparotomy 
may  be  performed.  The  passage  of  a  small 
missile  through  the  diaphragm  may  not  ne- 
cessitate repair;  in  such  a  case  with  evidence 
of  injury  to  hollow  viscera  the  abdomen  is 
afforded  preferential  treatment. 

Hcemothorax.  The  question  often  arises  as 
to  the  correct  treatment  for  a  patient  with 
haemothorax  of  moderate  dimension,  and  in 
whom  there  is  no  retained  missile  and  no  large 
wound  of  the  parietes:  that  is  to  say  a  case  of 
uncomplicated  haemothorax.  The  majority 
of  these  cases  recover  with  aspiration.  A  cer- 
tain proportion,  however,  become  infected. 
If  it  were  possible  to  foretell  which  case  would 
become  infected  then  there  is  no  doubt  that 
these  should  be  operated  on  at  an  early  state, 
the  haemothorax  evacuated,  the  damaged  lung 
repaired  and  the  chest  closed.  So  far  as  I 
know  there  is  no  way  of  foretelling  this  and 
to  prevent  any  possible  infection  it  would  be 
necessary  to  operate  on  every  case,  and  that 
I  am  not  prepared  to  advocate  at  this  mo- 
ment, seeing  that  many  of  them  get  well  by 
themselves. 

At  the  present  time  we  content  ourselves 
with  aspirating  the  haemothorax  as  completely 
as  possible  and  making  every  effort  to  detect 
signs  of  infection  at  the  earliest  possible 
moment. 

The  only  certain  evidence  of  infection  is 
either  a  positive  bacteriological  finding  or  the 
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removal  of  stinking  fluid.  By  clinical  signs  it 
is  often  possible  to  diagnose  the  existence  of 
infection  before  organisms  can  be  detected  by 
the  bacteriologist. 

The  essential  treatment,  as  soon  as  infection 
is  proved  or  suspected,  is  to  empty  the  chest 
of  all  blood  and  clots.  This  cannot  be  done  by 
aspiration  and  must  be  done  by  open  opera- 
tion. The  conmion  practice  has  been  the 
resection  of  an  inch  of  rib  and  insertion  of  a 
tube.  Provided  the  operation  is  done  within 
a  few  days  after  receipt  of  wound  it  is  better 
to  do  a  wider  resection,  cleanse  the  pleural 
cavity  and  close  the  chest,  subsequently 
keeping  the  pleural  cavity  dry  by  aspiration. 
This  method  offers  the  following  advantages: 
(a)  the  chest  may  remain  closed;  (b)  the 
lung  is  allowed  to  expand  and  adhesions  may 
form  which  will  prevent  complete  collapse, 
even  if  the  pleural  cavity  is  subsequently 
drained;  (c)  respiratory  distress  is  much 
less  with  a  closed  chest;  (d)  if  infection  per- 
sists and  the  chest  has  to  be  drained,  it  is  very 
easy  to  take  out  a  few  stitches  and  insert  a 
tube.  Drainage  of  a  chest,  like  amputation 
of  a  limb,  should  be  regarded  as  a  surgical 
failure. 

Conira-indications  for  operation,  (i)  Shock 
and  collapse  such  as  would  be  contra-indica- 
tive for  any  surgical  procedure.  {2)  Small 
clean  wounds  without  evidence  of  serious 
intra-thoracic  injury.  (3)  Collapse  of  the  op- 
posite lung  as  indicated  by  inspirating  retrac- 
tion of  the  chest  wall  on  the  side  opposite  to 
the  wound.  In  this  case  an  anaesthetic  on 
opening  of  the  chest  may  be  fatal. 

OPERATIVE   TECHNIQUE 

Thoracotomy  through  the  wound.  The  first 
essential  is  the  complete  excision  of  the  wound 
including  the  skin,  muscles,  and  broken  ends 
of  rib.  This  having  been  completed,  the  chest 
should  be  opened  with  fresh  instruments.  An 
incision  is  made  from  the  edge  of  the  wound 
through  the  skin  along  the  line  of  the  broken 
rib,  either  forward  or  backward,  to  obtain  the 
best  access  to  the  cavity  of  the  chest.  Then 
the  muscles  are  incised  down  to  the  rib,  re- 
tracted, and  the  periosteum  incised  along  the 
middle  line  of  the  exposed  rib.  Along  this 
line  the  periosteum  is  stripped  off  with  a 


rugine.  A  Doyen's  periosteal  rib  elevator  is 
then  slipped  in  and  the  periosteum  entirely 
separated.  The  bone  is  then  cut  through  with 
a  pair  of  rib  shears  or  bone  forceps  and  re- 
moved. To  allow  free  access  to  the  pleural 
contents  and  insertion  of  the  hand  it  is  neces- 
sary to  take  away  four  inches  of  rib.  The 
posterior  layer  of  periosteum  of  rib  with  the 
parietal  pleura  attached  is  next  incised  with  a 
pair  of  scissors  along  the  middle  of  the  gap. 
Then  a  retractor  or  rib  spreader  is  inserted 
and  the  chest  opened  widely. 

Thoracotomy  by  fresh  incision.  As  pre- 
viously stated,  this  operation  may  become 
necessary  when  thoracotomy  through  the 
wound  will  not  allow  access  to  the  injured 
portion  of  the  lung,  for  instance,  when  the 
wound  is  in  the  lower  and  posterior  part  of  the 
thorax  and  the  foreign  body  near  the  hilum 
or  in  the  upper  lobe  of  the  lung. 

Choice  of  route.  Resection  of  four  inches  of 
the  fifth  or  sixth  rib  in  the  anterior  axillary 
line  gives  a  good  exposure  of  the  thoracic  con- 
tents, and  if  there  are  no  other  considerations 
this  is  probably  the  best  and  easiest  route  to 
follow.  It  has  to  be  remembered,  though, 
that  if  drainage  of  the  pleural  cavity  has  to  be 
performed  later  on,  it  cannot  be  done  effec- 
tively through  this  incision.  Therefore,  if  the 
nature  of  the  wound  and  missile  is  such  as  to 
indicate  probable  future  infection,  it  may  be 
advisable  to  choose  a  lower  rib  and  make  the 
incision  more  posteriorly. 

Operation.  A  six-inch  incision  is  made  along 
the  line  of  selected  rib,  and  continued  down 
to  the  periosteum,  which  is  stripped  off  the 
anterior  surface  with  a  rugine.  With  rib 
elevator  and  shears  four  inches  of  the  rib  is 
resected.  The  posterior  layer  of  periosteum 
with  the  parietal  pleura  attached  is  then  in- 
cised along  the  whole  length  of  the  middle  of 
the  gap,  and  the  retractor  or  rib  spreader 
inserted. 

ALTERNATIVE   METHODS   OF   OPENING   THORAX 

BY  FRESH  INCISION 

I.  Incision  through  intercostal  space,  with 
or  without  section  of  one  or  two  costal  car- 
tilages. A  good  exposure  may  be  obtained  by 
this  method,  provided  the  patient  is  young  and 
has  elastic  ribs. 
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2.  Before  the  war  the  pleuro-costal  flap 
method  was  advocated.  This  is  unnecessary 
and  prolongs  the  operation. 

3.  Co  well  has  suggested  that  the  rib  should 
be  split  along  its  longitudinal  axis.  This 
method  merits  trial. 

PROCEDURE  WITHIN  THE  THORACIC  CAVITY 

After  the  chest  has  been  widely  opened, 
either  through  the  wound  or  by  fresh  incision, 
it  is  advisable  to  remove  the  blood  from  the 
pleural  cavity,  first,  because  it  is  easier  to  see 
what  has  to  be  done,  and,  secondly,  because 
removal  of  the  blood  relieves  respiratory  diffi- 
culties by  lessening  pressure  on  the  medias- 
tinimi.  The  blood  can  be  removed  by  rolling 
the  patient  on  to  his  side.  Probably,  how- 
ever, it  is  better  to  do  it  by  swabbing  with 
gauze  and  scooping  out  the  clot  with  the 
gloved  hand;  less  disturbance  is  caused  to  the 
patient  by  this  method. 

This  done,  the  gloved  hand  should  be  in- 
serted into  the  pleural  cavity  and  swept 
around  in  order  to  detect  and  remove  any 
splinters  of  bone  which  may  be  lying  free,  or 
the  missile  and  portions  of  clothing.  These 
are  most  likely  to  be  found  in  the  pleuro- 
diaphragmatic  reflexion. 

Next,  the  foreign  body,  if  retained  in  the 
lung,  may  be  detected  by  the  fingers,  and 
with  the  aid  of  two  pairs  of  lung  forceps  the 
affected  area  is  brought  into  the  opening  of 
the  chest.  The  lung  can  be  handled  as  easily 
as  a  coil  of  intestine,  and  without  causing  a 
great  fall  of  blood  pressure. 

TREATMENT  OF  THE    WOUNDED  LUNG 

A  foreign  body,  when  present,  seems  to  lie 
generally  near  the  surface  of  the  lung,  and  can 
easily  be  removed;  if  necessary,  a  small  in- 
cision may  be  made  through  the  lung  sub- 
stance. 

The  hole  in  the  lung  should  now  be  explored 
for  splinters  of  bone  and  shreds  of  clothing, 
and  cleansed  as  far  as  possible  by  swabbing. 
When  there  is  a  large  ragged  wound,  and  it  is 


anatomically  possible,  a  wedge  of  lung  may 
be  removed,  or  the  edges  of  the  hole  cUpped 
with  scissors. 

In  any  case,  whether  the  wound  is  excised 
or  not,  it  should  be  closed  by  catgut  sutures, 
in  either  one  or  two  layers,  according  to  the 
depth  of  the  wound.  Bleeding  is  easily  con- 
trolled by  such  suture. 

CLEANSING  OF  THE  PLEURAL  CAVITY 

In  most  cases  it  is  only  necessary  to  cleanse 
the  pleural  cavity  by  swabbing  it  dry  and 
clean.  If,  however,  there  has  been  much 
soiling,  it  is  advisable  to  wash  it  out  with 
either  warm  saline  or  eusol.  In  any  case, 
however,  the  chest  should  be  left  dry,  an 
essential  factor  in  the  early  expansion  of  the 
lungs. 

CLOSURE  OF  THE  CHEST 

Whether  the  operation  has  been  performed 
through  the  wound  or  by  fresh  incision,  the 
chest  should  always  be  closed.  The  relief 
afforded  the  patient  is  instant  and  marked. 
An  attempt  should  be  made  to  repair  the 
chest  wall  in  layers — pleura  to  pleura,  mus- 
cle to  muscle,  and  skin  to  skin. 

Where  a  large  hole  has  been  blown  through 
the  chest  wall  it  may  be  impossible  to  make 
the  edges  of  the  pleura  meet;  in  that  case 
muscle  should  be  made  to  cover  the  gap,  even 
if  a  flap  has  to  be  cut.  Finally,  the  skin 
should  be  closed  by  interrupted  sutures.  In 
the  majority  of  cases  healing  will  be  by  pri- 
mary union. 

POSTOPERATIVE    TREATMENT 

Regular  postoperative  aspiration  is  gen- 
erally required  to  keep  the  pleural  cavity  dry 
for  usually  after  a  big  operation  there  is  a 
fluid  exudate  which  if  not  removed  may  be- 
come infected.  I  believe  this  plan  of  treat- 
ment is  thoroughly  sound  and  in  accordance 
with  the  principle  of  surgery;  and  if  it  could 
always  be  carried  out  I  believe  that  many 
lives  would  be  saved  and  much  prolonged 
illness  avoided. 
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By  Major  G.  GREY  TURNER,  R.A.M.C.  (T.),  Newcastle-upon-Tyne,  England 


MY  interest  in  these  cases  was  first 
aroused  soon  after  the  beginning  of 
the  war  by  the  numbers  of  men  who 
arrived  at  home  hospitals  wounded  in  the 
chest  and  complaining  either  of  persistent 
shortness  of  breath  with  cough  and  other 
irritative  symptoms,  or  only  suffering  from 
the  knowledge  that  they  harbored  foreign 
bodies. 

In  those  days  it  was  the  rule  to  look  upon 
chest  wounds  as  beyond  the  scope  of  legiti- 
mate surgical  enterprise  and  the  rule  which 
guided  the  practice  of  those  at  the  front  was 
extended  to  the  quiet  areas  behind  the  battle 
line.  It  soon  became  obvious  that  a  great 
many  of  the  cases  labeled  as  gunshot  wound 
of  the  chest  were  only  suffering  from  in- 
juries of  the  parieties.  In  others  though  the 
wound  of  entrance  was  on  the  surface  of  the 
chest,  the  missile  was  lodged  in  some  part 
outside,  such  as  the  scapula,  the  neck,  or  even 
the  abdominal  cavity.  I  therefore  determined 
to  look  into  all  chest  wounds  from  the  point 
of  view  of  the  surgeon  with  a  view  of  de- 
termining if  anything  could  be  done  for  their 
relief,  and  I  soon  learned  that  this  was  a 
profitable  line  of  investigation. 

These  cases  reach  us  either  direct  from 
France  or  as  return  cases,  that  is  to  say,  men 
who  have  rejoined  their  regiments  or  who 
have  reported  at  Command  Dep6ts  and  who 
have  broken  down  under  the  strain  of  duty 
or  graduated  training.  It  is  surprising  what  a 
large  group  these  latter  cases  form  and  it 
teaches  that  in  attempting  to  estimate  the 
time  necessary  for  recovery  after  war  wounds , 
it  is  not  enough  to  state  that  a  man  was 
** returned  to  duty''  but  that  it  is  necessary  to 
know  of  his  progress  for  months  or  years 
afterward.  Lastly  there  are  those  who  come 
to  us  as  pensioners  —  men  discharged  from 
the  army  —  for  whom  special  provision  is 
being  made  at  our  civil  hospitals  and  who 
are  seeking  relief  in  increasing  numbers. 

For  some  considerable  time  now  it  has 
been  the  practice  in  some  of  the  armies  in  the 


field  to  treat  gunshot  wounds  of  the  chest  by 
early  operation.  These  men  reach  us  in  vari- 
ous stages  of  recovery  and  the  results  are 
very  much  better  than  in  those  treated  by 
expectant  methods.  The  fewer  cases  coming 
to  England  for  operation  is  an  evidence  that 
the  first  line  of  surgical  defense  is  moving  stiU 
nearer  to  the  battle  front  and  that  this  earlier 
and  more  complete  treatment  is  rapidly 
diminishmg  the  need  for  secondary  opera- 
tions. Among  the  total  number  of  cases 
arriving  from  overseas  the  mortality  is  ex- 
ceedingly small. 

The  Grouping  of  Cases 

The  cases  can  be  conveniently  arranged  in 
the  following  groups: 

I.  Primary  injuries  of  the  chest  wall. 

II.  Penetrating  wounds  with  retained 
foreign  bodies  in  the  pleura  or  lung. 

III.  Infected  haemo thorax  with  or  without 
retained  foreign  bodies. 

IV.  Through-and-through  wounds  with 
impairment  of  movement  and  expansion. 

V.  Injuries  involving  the  mediastinum  or 
diaphragm. 

Injuries  involving  the  heart  and  pericar- 
dium are  so  infrequent  that  they  are  merely 
mentioned  for  completeness. 

The  Investigation  of  Cases 

Every  chest  casualty  arriving  at  the  base 
requires  to  be  as  carefully  investigated  as  any 
other  type  of  wound.  The  symptoms  have 
often  changed  since  the  last  note,  and  the 
X-ray  findings  made  nearer  the  front  con- 
stantly require  revision,  as  the  absorption  of 
blood  alters  the  shadow.  The  most  important 
and  useful  method  of  examination  is  by  the 
fluorescent  screen,  for  it  shows  so  well  the 
dark  shadow  due  to  blood  in  the  pleura,  the 
outline  of  the  lung,  and  of  the  diaphragm  and 
the  movement  of  both,  while  comparison 
with  the  sound  side  furnishes  an  admirable 
standard.  If  a  foreign  body  is  present  its 
position,  movement  on  respiration,  and  rela- 
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tion  to  heart  beats  can  all  be  determined. 
Localization  should  be  by  the  simplest 
methods  and  the  surgeon  himself  should 
verify  the  findings,  remembering  that  it  is 
really  more  important  to  have  accurate 
localization  of  the  foreign  bodies  in  the 
parieties  than  in  the  lung,  for  in  the  latter 
case  when  the  chest  is  opened  a  wide  area 
may  readily  be  palpated.  We  especially 
want  some  method  which  will  give  us  in- 
formation as  to  the  presence  and  the  extent 
of  adhesions.  On  the  operating  table  I  have 
made  use  of  a  simple  plan  which  has  proved 
useful.  A  straight  needle  three  inches  long  is 
thrust  into  the  lung  and  its  excursion  noted. 
In  the  absence  of  adhesions  this  follows  an  up 
and  down  line,  for  one-half  to  one  inch  with 
each  respiration,  but  in  other  circumstances 
movement  is  absent  or  much  limited.  I 
have  never  found  portions  of  cloth  or  metallic 
d6bris  in  the  sputvrai.  Fluid  from  the  pleural 
cavity  must  be  subjected  to  microscopical 
and  bacteriological  examination,  but  the  tem- 
perature chart  and  pulse  ratio  will  often  give 
an  indication  of  a  low-grade  infection  when 
no  fluid  is  to  be  obtained. 

The  Features  of  the  Various  Groups 

I.  primary  injuries  of  chest  wall 

These  injuries  are  caused  by  fragments  of 
shell  or  bullets  or  secondary  missiles.  Their 
principal  interest  lies  in  the  fact  that  they  are 
so  commonly  entirely  left  alone  on  the  as- 
simiption  that  the  wounds  are  penetrating  and 
therefore  not  demanding  interference,  and 
because  for  one  reason  or  another  they  are 
so  often  allowed  to  lead  to  months  of  dis- 
ability. The  patients  often  complain  of  sore- 
ness or  tenderness  when  lying  on  the  affected 
side  or  whenever  they  are  called  upon  to 
exert  themselves.  Injuries  of  the  rib  with 
foreign  bodies  or  sequestra  are  a  common 
cause  of  sinuses  on  the  chest  wall.  They  may 
also  be  associated  with  sinuses  on  the  upper 
arm,  about  the  shoulder,  at  the  root  of  the 
neck,  or  on  the  abdominal  wall.  Their  origin 
is  not  likely  to  be  overlooked  if  it  is  constantly 
borne  in  mind  that  a  sinus  is  not  a  disease  but 
a  symptom  the  cause  of  which  must  be  dis- 
covered. Sometimes  men  who  only  harbor 
foreign  bodies  in  the  parieties  complain  of 


shortness  of  breath  or  of  pain  on  respiration 
and  may  present  some  limitation  of  movement 
of  the  side.  Under  these  circumstances  it 
must  be  remembered  that  there  may  be  con- 
comitant injury  to  the  lung,  and  this  is  borne 
out  by  the  frequent  history  of  blood  spitting 
at  the  time  of  the  casualty  and  by  the  findings 
at  operation  and  postmortem  examination. 
Whenever  there  is  the  least  suspicion,  screen 
examination  must  be  employed.  Bullets  and 
shell  fragments  have  a  wonderful  knack  of 
lodging  snugly  in  an  intercostal  space  or 
becoming  actually  imbedded  in  the  rib  and 
unless  this  latter  point  is  remembered  a  use- 
less search  may  be  made  for  what  is  correctly 
looked  upon  as  a  comparatively  superficial 
foreign  body. 

Osteomyelitis  of  the  rib  is  not  an  infrequent 
result  of  an  infected  wound  of  the  parieties 
and  the  multiple  sequestra  which  may  result 
can  best  be  dealt  with  by  excision  of  prac- 
tically the  whole  of  the  affected  rib.  Costal 
cartilage  readily  dies  and  when  it  is  necessary 
to  interfere  with  it  at  all,  it  is  best  to  remove 
the  whole  of  the  cartilage.  Gutter  wounds  — 
contour  wounds  —  of  the  chest  are  less  likely 
to  give  rise  to  late  trouble  than  the  other 
varieties,  because  foreign  bodies  and  bone 
fragments  are  not  so  often  buried,  but  on  the 
other  hand  they  are  more  often  multiple.  In 
operations  for  parietal  injuries  steps  must 
be  taken  to  prevent  the  lighting  up  and  dis- 
tribution of  old  sepsis  for  re-infection  of  the 
cut  bone  is  very  liable  to  occur. 

II.     PENETRATING     WOUNDS     WITH     RETAINED 
FOREIGN    BODIES    IN    THE    PLEURA    OR    LUNG 

This  is  a  most  interesting  group  for  it  at 
once  raises  the  question  of  the  fate  of  foreign 
bodies  retained  in  the  lung.  After  four  years' 
experience  of  war  surgery,  I  am  more  and 
moire  impressed  with  the  general  truth  of  the 
proposition  that  sooner  or  later  a  foreign 
body  wherever  situated,  tends  to  give  rise 
to  trouble.  In  the  lung  we  know  that  many 
foreign  bodies  become  safely  encapsulated, 
others  are  extruded  into  the  pleural  cavity, 
usually  into  an  already  infected  haemothorax 
or  they  become  the  nidus  for  a  localized 
empyema.  Possibly  in  some  cases  foreign 
bodies   are  extruded  into   the   air  passages 
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and  are  coughed  up  with  spontaneous  cure, 
but  this  method  must  be  largely  limited  by 
their  size,  and  I  have  never  come  across  an 
example.  When  operating  on  these  cases  I 
have  found  small  localized  collections  of  pus 
in  association  with  the  foreign  body;  the 
missile  loosely  held  in  an  area  of  consolidation 
or  a  larger  area  of  consoUdation  with  the 
foreign  5ody  in  its  center  and  a  purulent 
infiltration  round  about  it. 

In  the  absence  of  naked  eye  evidence  of 
infection,  often  no  growth  has  followed  the 
immersion  of  the  foreign  body  in  culture 
media,  and  this  is  in  keeping  with  the  proved 
power  of  the  lung  to  resist  war  wound  infec- 
tions. Sometimes  there  are  shreds  of  cloth 
around  the  foreign  body,  but  even  in  these 
cases  a  singular  absence  of  any  evidence  of 
inflammation.  In  no  case  can  I  say  that  an 
old  infection  in  the  lung  has  been  lighted 
up  by  surgical  interference  but  I  have  al- 
ways the  feeling  that  the  pleura  and  the 
cellular  tissue  are  less  favored  and  may  have 
been  infected. 

The  symptoms  of  which  these  men  com- 
plain can  be  arranged  in  two  definite  groups: 
first  those  with  a  physical  basis  such  as  pain, 
cough,  pus  spitting,  and  hemoptysis,  and 
second,  those  in  whom  the  symptoms  are 
largely  nervous.  In  both  groups  complaint  of 
shortness  of  breath  is  invariable. 

Chronic  cough  with  intermittent  slight 
haemoptysis  is  the  commonest  symptom  in 
the  first  group  and  both  are  much  worse  on 
exertion.  The  blood  is  usually  small  in 
amount  but  may  be  as  much  as  three  or 
four  ounces.  Sometimes  these  symptoms 
almost  entirely  disappear  during  complete 
rest,  but  recurrence  is  the  rule  and  I  have 
patients  which  show  that  this  sequence  may 
continue  for  even  two  years.  I  must  here 
just  mention  the  importance  of  excluding 
tubercle  which  may  be  lighted  up  by  lung 
traumatism,  though  it  is  imdoubtedly  in- 
frequent. Cough  with  pus  spitting  is  less 
common  and  I  have  been  surprised  at  the  very 
few  cases  in  which  the  expectoration  suggests 
localized  abscess  or  bronchiectasis.  When  it 
does  occur  the  expectoration  is  character- 
istically foul,  abundant,  and  continuous.  It 
rapidly  follows  the  haemoptysis  attending  the 


casualty  and  continues  until  the  foreign  body 
is  removed.  Pain  is  commonly  referred  to  a 
localized  area  and  often  only  present  after 
exertion.  Not  infrequently  there  is  tenderness 
over  the  same  spot. 

In  the  second  group  the  nervous  sjonptoms 
either  occur  alone  or  are  predominant  and 
it  is  amazing  to  find  what  a  large  number  of 
men  complain  of  the  mere  presence  of  the 
foreign  body  which  causes  them  much  mental 
misery.  An  analysis  shows  that  these  men 
dread  the  ultimate  consequences  of  the 
presence  of  the  foreign  body  and  no  amount  of 
assurance  relieves  their  anxiety.  At  first 
I  used  to  think  that  it  was  perhaps  because 
they  feared  further  military  service,  but  the 
increasing  numbers  of  pensioners  who  come 
for  relief  has  altered  my  view.  It  was  this 
latter  group  which  first  made  me.  seriously 
consider  the  advisability  of  oj)erative  inter- 
ference because  I  saw  so  many  men  who  lived 
a  life  of  apprehensive  misery  consisting  of 
short  periods  in  and  out  of  the  hospital. 

The  correct  interpretation  of  the  shortness 
of  breath  is  difficult  and  I  cannot  help  think- 
ing that  it  is  not  entirely  mechanical.  Old 
haemothorax  with  thickened  pleura  and 
marked  shrinkage  of  the  side,  adhesions  with 
little  evidence  of  shrinkage,  and  interstitial 
changes  in  the  lung  resulting  from  the 
traumatism  inflicted  when  the  foreign  body 
lodged,  may  all  be  causative  factors,  but  in 
addition  there  seems  to  be  some  sort  of 
inhibition  suggesting  a  nerve  origin. 

In  the  patients  who  complain  of  pain  and 
tenderness,  I  have  been  struck  by  the  associa- 
tion of  a  localized  area  of  adhesions  in  the 
track  of  the  missile.  On  the  other  hand  a 
general  diffuse  adhesion  between  the  pleural 
surfaces  is  not  attended  with  pain  and  indeed 
may  be  a  means  of  preventing  it. 

The  signs  in  this  group  are  almost  limited 
to  those  due  to  associated  old  haemothorax 
and  to  the  very  valuable  help  derived  from 
the  examination  by  the  fluorescent  screen. 
Want  of  movement  of  the  foreign  body  is  not 
conclusive  evidence  that  it  is  outside  the  lung, 
for  in  the  presence  of  adhesions  there  may  be 
no  recognizable  movement  when  the  foreign 
body  is  near  the  posterior  border  of  the  lung 
or  in  any  part  with  a  lung  diffusely  adherent. 
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When  considering  the  question  of  surgical 
interference  we  must  never  forget  that  these 
patients  have  fortuitously  recovered  from 
what  has  often  been  a  most  dangerous  casualty 
and  we  ought  not  to  subject  them  to  further 
risk  without  good  reason.  In  intrathoracic 
operations  there  must  always  be  an  element 
of  uncertainty  and  I  have  to  regret  a  death 
which  I  am  at  a  loss  to  explain  and  to  admit 
that  in  some  few  cases  the  convalescence  has 
given  cause  for  anxiety.  The  very  readiness 
of  our  men  to  submit  to  operation  increases 
the  responsibility,  and  their  ''love  and  faith 
which  failure  cannot  quell"  is  to  me  an  abid- 
ing wonder  while  it  is  a  constant  stimulus  to 
increased  effort  on  their  behalf. 

I  have  now  come  to  a  position  in  which  I 
would  advise  operation  in  this  group  if  there 
are  definite  irritative  symptoms  leading  to 
disability  or  continued  discomfort  and  in 
which  I  would  be  willing  to  undertake  opera- 
tion if  the  removal  of  the  foreign  body  would 
rid  the  patient  of  an  incubus  preying  on  his 
mind  detrimentally.  Unless  symptoms  are 
very  definite  I  would  hesitate  to  operate 
when  localization  shows  the  foreign  body  in  or 
near  the  hilus,  for  experience  has  taught  me 
that  it  is  often  diffix:ult  or  even  impossible  to 
distinguish  at  operation  between  a  small  for- 
eign body  and  a  bronchus  or  the  calcareous 
glands  which  are  so  frequent  in  this  situation. 
It  may  be  well  worth  while  to  open  the  thorax 
and  to  deal  with  sor  <^  band  of  offending 
adhesions,  even  though  anatomical  considera- 
tions and  prudence  forbid  any  search  for  the 
foreign  body. 

The  method  of  approach.  There  are  two 
definite  plans  for  approaching  the  lung.  The 
first  consists  in  excising  or  displacing  the 
anterior  part  of  the  fourth  rib  and  opening 
the  thorax.  The  space  gained  is  then  en- 
larged by  the  use  of  the  rib  separator  so  that 
either  the  lung  can  be  withdrawn  or  the  hand 
introduced  and  the  foreign  body  dealt  with 
in  situ.  This  method  has  the  able  advocacy  of 
Major  General  Sir  Berkeley  Moynihan  and 
those  who  have  witnessed  his  brilliant  opera- 
tions are  much  impressed  by  the  great  beauty 
of  the  technique  as  practiced  in  his  hands. 

The  other  plan  aims  at  reaching  the  affected 
part  of  the  lung  by  the  most  direct  route,  that 


is  to  say  nearest  the  site  of  localization  of  the 
missile  and  this  is  the  method  which  I  have 
usually  practiced. 

Technique.  Beyond  some  reliable  type  of 
rib  separator  and  a  good  head  light,  no  special 
instruments  are  required.  For  anaesthesia  the 
intratracheal  method  is  not  essential  and  is 
often  a  disadvantage.  I  employ  ordinary 
inhalation  anaesthesia  with  CH  CI3  ^nd  ether 
preceded  by  morphia  and  atropine.  It  is  now 
established  that  a  free  pneumothorax  is 
perfectly  safe  and  that  in  most  cases  it  is 
much  better  to  work  with  the  lung  completely 
collapsed. 

After  the  thorax  is  of)ened  band-like  ad- 
hesions should  be  separated  by  the  fingers  or 
with  scissors.  When  the  foreign  body  is  in 
the  borders  of  the  lung,  and  especially  the 
lower  border,  the  portion  in  which  it  is 
situated  can  easily  be  brought  outside  for  its 
removal.  When  near  the  middle  of  the  lung 
or  in  the  posterior  surface,  the  missile  is 
better  removed  without  any  attempt  to 
withdraw  the  viscus.  Diffuse  adhesions  com- 
pletely shutting  off  the  pleura  need  not  be 
separated,  the  lung  being  incised  in  situ 
over  the  foreign  body. 

Complete  closure  of  the  incision  in  the  lung 
is  the  ideal  method  and  when  this  can  be 
carried  out  the  pleura  may  be  completely 
closed.  In  other  circumstances  I  use  a  small 
tube  drain  which  is  removed  in  48  hours. 
Secondary  aspiration  for  fluid  has  never  been 
necessary.  It  is  an  advantage  that  the 
pneumothorax  should  not  be  rapidly  removed 
so  that  the  incision  in  the  lung  may  be  sealed 
before  it  expands. 

Difficulties  and  complications.  It  would  be 
unfair  to  give  the  impression  that  the  opera- 
tion under  consideration  is  invariably  a 
simple  matter.  It  must  always  be  an  im- 
portant operation  and  it  may  be  very  diflScult, 
especially  in  deeply  chested,  powerful  men 
in  whom  respiratory  movements  are  very 
vigorous.  Under  these  circumstances  air  is 
sucked  into  the  cellular  tissues  in  an  em- 
barrassing manner  and  it  may  also  be  very 
difficult  to  steady  the  portion  of  lung  which 
is  to  be  incised.  When  the  foreign  body  is 
on  the  inner  surface  of  the  lung  the  beat  of  the 
heart  against  the  fingers  may  be  disconcerting. 
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It  is  easy  to  tear  into  the  pericardium  while 
separating  adhesions  and  though  I  have  seen 
no  harm  follow,  it  is  clearly  an  accident  to  be 
avoided. 

Surgical  emphysema  may  be  an  immediate 
sequel,  but  it  is  unusual  and  when  it  does 
occur  is  principally  limited  to  the  region  of  the 
wound  though  it  may  be  widespread  and  I 
have  seen  it  extend  up  into  the  neck  and 
down  into  the  scrotum.  It  always  clears  up 
without  treatment. 

Some  few  patients  suffer  considerable 
respiratory  distress  just  after  the  operation, 
but  it  is  surprising  how  smooth  convalescence 
usually  is.  There  is  often  a  little  blood  spitting 
which  may  continue  for  some  days  and  there 
may  be  quite  marked  bronchitis  affecting 
the  opposite  lung.  Patients  are  often  well 
enough  to  be  out  of  bed  in  from  ten  days  to  a 
fortnight,  and  I  had  one  man  who  was  up  on 
the  eleventh  day  and  rejoined  for  duty  on  the 
twenty-first  day  following  the  operation,  but 
the  period  of  convalescence  varies  with  the 
gravity  of  the  condition  demanding  inter- 
ference and  where  there  has  been  much  de- 
struction of  lung  tissue,  the  period  may  be 
prolonged. 

Results.  Interference  in  these  cases  has 
been  exceedingly  encouraging  though  it  will 
require  observation  over  months  or  years  to 
determine  the  final  results.  Some  of  the  pa- 
tients have  so  completely  recovered  as  to 
return  to  duty  at  the  front,  many  have  been 
allocated  to  home  service,  and  others  have 
been  invaUded  out  of  the  army  but  are  able 
to  earn  a  livelihood  with  the  assistance  of 
their  state  pension.  Some  of  the  neurasthenic 
patients  have  relapsed,  but  this  is  only  in 
keeping  with  the  results  of  operations  in 
general  on  these  unfortunate  sufferers.  As 
your  President^  says:  ''Surgery  is  a  bad 
form  of  suggestive  therapeutics,"  but  I  al- 
ways feel  that  it  must  give  the  physician  a 
better  chance  to  let  him  have  his  patient  with 
such  tangible  sources  of  mental  worry  re- 
moved. 

Though  nearly  all  continue  to  complain 
of  some  shortness  of  breath,  this  symptom 
has  been  greatly  improved  in  practically 
every  case. 

>Dr.  W.J.  Mayow 


in.      INFECTED  HiEMOTHORAX  WITH  OR  WITH- 
OUT RETAINED  FOREIGN   BODIES 

These  cases  either  come  to  us  already 
draining  or  requiring  incision.  They  are 
much  more  serious  than  ordinary  empyemata 
and  often  .demand  more  drastic  means  for 
their  cure.  The  pathology  is  essentially 
different,  for  here  we  are  dealing  with  a  serous 
sac  filled  with  masses  of  blood  clots  which 
have  become  infected  and  are  slowly  dis- 
integrating and  there  are  often  sequestra  and 
foreign  bodies.  Every  case  of  draining 
haemothorax  arriving  from  the  front  should 
be  carefully  X-rayed  and  screened  and  if 
recovery  is  at  all  delayed  should  be  explored 
under  anaesthesia.  The  original  opening 
should  be  enlarged  by  resection  of  several 
inches  of  one  or  more  ribs  and  foreign  bodies 
and  all  masses  of  decomposing  blood  clot 
must  be  thoroughly  removed.  The  final  stage 
should  consist  in  a  dry  mopping  of  as  much 
of  the  cavity  as  can  be  reached.  Two  large 
tubes  should  be  used  for  drainlige. 

Quite  of|en  the  temperature  does  not  come 
down  at  once  and  some  patients  are  very 
much  upset  and  may  suffer  from  vomiting 
and  abdominal  pain  at  first.  When  the  tem- 
perature has  remained  normal  four  days  the 
patients  are  encouraged  to  get  up  and  a  day 
or  two  later  begin  the  use  of  blowing  bottles 
to  help  expansion  of  the  lung.  Some  of  the 
later  stages  of  these  cases  I  have  treated  by 
Moorhof's  bone  filling  simply  using  it  as  a 
plug  without  any  atteL  jt  at  secondary  suture. 

Cases  are  frequent  in  which  cavities  have 
not  healed  or  have  broken  down,  but  these 
are  nearly  always  due  to  retaiQed  foreign 
bodies  or  to  inadequate  rib  resection,  and  they 
yield  to  thorough  exploration.  This  should 
not  be  delayed  because  of  negative  X-ray 
examination,  for  the  small  sequestra,  bits  of 
cloth,  etc.,  which  may  be  keeping  up  the 
suppuration,  will  not  show  in  the  presence  of 
the  obscurity  caused  by  much  thickened 
pleura.  In  these  cases  and  in  fact  in  all  cases 
of  gunshot  wounds  of  the  chest,  it  is  important 
to  be  alive  to  the  possibility  of  concomitant 
injuries  such  as  those  involving  the  diaphragm 
or  the  neighboring  viscera,  for  oj)erative 
interference  may  disturb  the  favorable  pro- 
gress of  some  such  complicating  condition. 
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Small  localized  empyema  are  very  apt  to 
be  overlooked.  Shortness  of  breath,  sweating, 
and  tachycardia  are  very  suggestive  symp- 
toms and  in  their  presence  very  careful  phys- 
ical and  screen  examination  should  be  em- 
ployed. Negative  exploration  with  the  needle 
is  not  conclusive  because  the  contents  are 
often  so  much  inspissated  that  they  cannot 
be  withdrawn  in  this  way.  Cases  with  sinuses 
require  careful  investigation  and  it  must  not 
be  assumed  that  they  are  always  connected 
with  a  demonstrable  foreign  body,  for  I  have 
been  surprised  to  find  that  the  latter  was  out- 
side the  cavity  and  safely  shut  off  by  its 
thick  wall,  the  sinus  being  due  to  imp)erfect 
obliteration^  of  the  cavity.  Small  sinuses 
without  a  demonstrable  cause  may  be  cured 
by  the  use  of  Beck's  paste. 

IV.     THROUGH-AND-THROUGH     WOUNDS     WITH 
IMPAIRMENT  OF  MOVEMENT  AND  EXPANSION 

Some  few  men  so  completely  recover  from 
these  injuries  and  are  so  thoroughly  restored 
that  there  are  no  signs  or  symptoms  by  which 
their  casualty  may  be  recognized,  but  in  a 
great  many  recovery  is  very  long  delayed  and 
incomplete.  The  invariable  complaint  is  of 
varying  degrees  of  shortness  of  breath  either 
constantly  present  or  set  up  by  the  least 
exertion.  When  such  cases  are  investigated 
by  ordinary  methods  they  may  only  show  a 
little  general  retraction  of  the  affected  side 
with  corresponding  diminution  in  air  entry 
and  breath  sounds,  but  screen  examination 
may  furnish  most  valuable  information. 

There  is  often  an  obvious  shadow  or  a 
general  mottling  due  to  an  unabsorbed  haemo- 
thorax,  while  the  edge  of  the  retracted  lung 
may  be  outlined  as  a  well  defined  dark  line. 
The  diaphragm  is  often  flattened,  higher  than 
its  fellow  and  shows  limited  movement,  or 
there  may  be  obliteration  of  the  costodia- 
phragmatic  angle,  the  diaphragm  being  pulled 
up  to  the  chest  wall  so  that  its  upper  surface 
is  like  an  incUned  plane  instead  of  a  dome. 
These  conditions  are  constantly  found  after 
infected  hsemothorax,  but  the  revelation  is 
often  surprising  in  the  absence  of  infection. 
In  other  cases  the  shrinking  and  flattening  is 
entirely  limited  to  the  lower  part  of  the  thorax 
particularly  well  marked  if  the  left  side  is 


affected.  The  lower  ribs  may  be  almost  con- 
cave. The  great  shrinking  may  be  present  in 
the  absence  of  any  evidence  of  unabsorbed 
haemothorax.  As  in  the  last  group  it  is 
necessary  to  be  constantly  on  the  lookout  for 
localized  empyema  of  low-grade  infection. 

The  foreign  body  having  traversed  the 
lung  is  often  lodged  in  the  parietes  or  in  some 
more  distant  part.  As  a  rule  it  is  not  diflSoilt 
to  locate  and  to  remove  such  foreign  body 
and  this  may  bring  a  certain  amount  of 
mental  relief,  but  the  symptoms  are  due  to 
the  damage  caused  to  the  thoracic  contents 
and  it  is  futile  to  remove  the  foreign  body 
without  an  endeavor  to  cure  the  other 
symptoms. 

Graduated  exercises,  gymnastic  measures, 
especially  directed  to  expansion  of  the  chest 
and  the  use  of  blowing  bottles  and  other 
plans  for  expanding  the  lung  have  in  my 
experience  proved  disappointing  in  their  re- 
sults, but  I  am  sure  that  these  methods  can  be 
further  developed  and  that  much  can  be  done 
by  their  aid.  It  is  in  this  class  of  case  that  I 
have  had  some  most  encouraging  results 
from  thoracotomy.  When  there  is  old 
haemothorax,  masses  of  organizing  clot  can 
be  removed.  The  lung  will  commonly  be 
found  imprisoned  in  a  sort  of  sheath  formed 
of  organizing  blood  clot  and  this  extends  on  to 
the  diaphragm  interfering  with  its  proper 
movements  Under  these  circumstances  de- 
cortication is  indicated. 

It  is  most  interesting  to  see  the  lung  reap- 
pear from  its  coat  of  mail  and  to  realize  that 
it  again  has  the  chance  to  expand  normally. 
In  dealing  with  these  particular  cases,  I  feel 
the  want  of  an  anaesthetic  apparatus  which  . 
will  easily  allow  of  a  change  from  ordinary 
inhalation  anaesthesia  to  a  positive  intra- 
pulmonary  pressure  in  order  to  demonstrate 
the  capacity  of  the  lung  for  expansion  and 
enabling  the  thorax  to  be  closed  with  the  air 
expelled  from  the  pleura.  I  believe  these 
indications  are  met  by  the  Schumacher  ap- 
paratus, but  I  have  not  had  the  opportunity 
of  using  it.  In  the  cases  in  which  there  are 
only  adhesions  they  can  be  separated  either 
with  the  fingers  or  with  long  curved  scissors. 
To  completely  liberate  the  lung  those  be- 
tween the  base  and  the  diaphragm  must  be 
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thoroughly  dealt  with.  The  thorax  is  com- 
pletely closed  and  as  full  breathing  exercises 
as  possible  are  carried  out  from  the  beginning. 
In  those  cases  in  which  there  has  been  sup- 
puration, the  visceral  covering  is  not  easily 
separated  and  the  underlying  lung  is  easily 
torn.  To  meet  this  difficulty  a  series  of 
longitudinal  incisions  with  or  without  cross 
cuts  appears  to  allow  enough  room  for  ex- 
pansion. The  results  in  a  limited  number  of 
cases  have  been  surprisingly  good. 

Many  of  the  cases  which  we  have  just  been 
considering  have  been  repeatedly  aspirated 
for  haemothorax  and  there  can  be  no  question 
that  recovery  after  this  method  frequently 
stops  short  of  complete  success.  I  have  often 
wondered  if  a  more  thorough  emptying  of  the 
pleura  by  thoracotomy  at  the  time  of  the 
casualty  would  not  lead  to  a  greater  propor- 
tion of  complete  cures. 

VI.    INJURIES    INVOLVING    THE    MEDIASTINUM 

OR  DIAPHRAGM 

In  this  group  are  collected  the  cases  in 
which  foreign  bodies  in  the  mediastinum  are 
associated  with  injuries  of  the  lungs  and 
pleura  or  in  which  the  casualty  has  primarily 
involved  the  mediastinum  only.  Small  for- 
eign bodies  may  be  safely  imbedded  and  with- 
out symptoms  or  they  may  lie  on  the  trachea 
or  bronchi  and  give  rise  to  dyspnoea  or  to 
cough  and  sense  of  suffocation.  Larger 
foreign  bodies  are  likely  to  be  associated 
either  with  persistent  sinuses  or  with  re- 
curring breaking  down  of  the  wound.  As  a 
rule  they  can  be  safely  reached  anywhere  in 
the  anterior  mediastinum  by  a  lateral  ap- 
proach after  removal  or  displacement  of  one 
'or  more  costal  cartilages. 

In  all  cases  with  sinuses  wherever  situated 
care  must  be  'taken  to  explore  and  to  clear 
the  track  itself,  for  sequestra  and  bits  of  cloth 
are  so  likely  to  lie  there  where  they  are  certain 
to  cause  mischief  even  after  the  successful 
removal  of  the  foreign  body.  Foreign  bodies 
embedded  in  the  pericardium  are  not  un- 


common and  I  have  removed  them  from  both 
the  anterior  and  the  posterior  surface  of  the 
sac. 

When  in  the  diaphragm  foreign  bodies  may 
be  associated  with  symptoms  which  suggest 
a  casual  relationship  though  I  believe  that 
such  symptoms  are  more  likely  to  be  due  to 
damage  produced  during  transit  of  the  chest. 

SUMMARY 

For  the  sake  of  clearness  I  would  like  to 
recapitulate  what  I  consider  to  be  the  in- 
dications for  operation  in  these  late  cases: 

1.  .Foreign  bodies  in  the  parieties  with  or 
without  sinuses. 

2.  Foreign  bodies  in  the  lung  irrespective 
of  size  if  associated  with  persistent  cough, 
haemorrhage,  or  suppuration. 

3.  Large  foreign  bodies  in  the  lung  even  if 
the  symptoms  are  purely  nervous. 

4.  All  foreign  bodies  lodged  in  the  pleura 
with  or  without  empyema. 

5.  All  cases  of  infected  haemothorax. 

6.  All  cases  of  through-and-through 
wounds  with  shrinking  of  the  side,  lessened 
lung  expansion,  and  interference  with  move- 
ments of  the  diaphragm  in  which  treatment 
by  exercises,  etc.,  has  failed. 

The  object  of  this  paper  has  been  to  draw 
attention  to  what  I  conceive  to  be  a  negtected 
group  of  cases  and  to  suggest  that  the  later 
stages  of  gunshot  wounds  of  the  chest  not 
only  form  important  subjects  for  study  but 
oflFer  a  large  field  for  restorative  surgery  in 
which  the  rewards  are  commensurate  with 
the  risks. 

On  going  through  my  notes  I  find  many 
cases  that  I  now  feel  would  have  been  bene- 
fited by  operation,  for  as  in  all  other  branches 
of  surgical  enterprise,  increasing  experience 
brings  increasing  confidence  and  a  desire  to 
extend  the  benefits  of  operation. 

The  success  of  thoracic  surgery  in  this  war 
is  a  pleasing  recognition  of  the  importance  of 
general  surgical  principles  in  mihtary  surgery 
for  which  so  many  of  us  have  contended. 
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IN  the  British  service  the  Casualty  Clearing 
Station  is  the  most  advanced  unit  in 
which  efficient  hospitalization  can  be 
given  to  the  wounded.  In  the  early  days  of 
the  war  it  was  not  contemplated  that  much 
surgery  should  be  done  in  these  imits,  which, 
as  their  name  implied,  were  intended  as  cen- 
ters for  the  evacuation  of  wounded  to  the  base 
where  the  surgery  was  to  be  done. 

Experience  has  shown  that  this  was  a  mis- 
take, for  the  sooner  a  man  can  be  operated 
upon  and  his  wound  excised  and  cleaned,  the 
better  the  result.  The  natural  sequence  has 
been  the  development  of  the  Casualty  Clear- 
ing Station  to  be  an  important  surgical  center. 

In  order  to  make  things  clear,  let  me  de- 
scribe quite  briefly  the  position  and  constitu- 
tion of  a  Casualty  Clearing  Station.  The 
hospital  is  placed  usually  from  six  to  ten  miles 
behind  the  firing  line  so  as  to  be  out  of  danger 
of  all  but  long  range  gunfire.  It  is  always 
adjacent  to  a  railhead  up  to  which  ambulance 
trains  can  come  to  evacuate  the  patients  to 
the  base. 

The  medical  staff  consists  of  a  commanding 
officer  and  six  medical  officers  with  from  ten 
to  fifteen  trained  nursing  sisters.  This  staff 
may  be  augmented  by  surgical  teams  sent 
from  other  parts  of  the  army,  so  that  during  a 
battle  twelve  or  fifteen  teams  may  be  at  work. 

The  essential  medical  elements  of  a  Cas- 
ualty Clearing  Station  are: 

1 .  Reception  ward , 

2.  Dressing  room, 

3.  Pre-op>eration  ward, 

4.  Resuscitation  ward, 

5.  X-ray  room, 

6.  Operating  theater, 

7.  Postoperative  wards, 

8.  Acute  medical  ward, 

9.  Evacuation  wards. 

The  patients  are  accommodated  in  tents, 
huts,  or  buildings  according  to  the  position 
and  character  of  the  fighting,  and  material 
available. 

^  Prepaxed  for  presentation  before  the  ninth  annual  session 


Reception  ward.  Here  the  wounded  are  off- 
loaded from  the  ambulance  cars  and  the  clerks 
take  the  particulars  from  which  the  casualty 
hsts  are  compiled. 

Dressing  ward.  From  the  reception  ward 
the  men  go  into  the  dressing  ward,  through 
which  every  single  patient  is  passed  and  where 
the  future  course  and  treatment  of  each  pa- 
tient is  decided.  This  is  what  the  French  term 
triage  and  we  call  "reception"  or  "sorting." 
It  is  most  important  work,  requiring  sound 
experience  and  cool  rapid  judgment. 

Here  orderUes  cut  down  the  dressings,  ex- 
posing the  wound  ready  for  the  oflicer-in- 
charge  to  make  his  examination.  This  officer 
looks  at  the  field  medical  card,  notes  the 
entry,  e.  g.,  gunshot  wound  of  buttock,  or 
gunshot  wound  of  thigh  with  fracture  of 
femur;  he  assures  himself  that  anti tetanic 
senmi  has  been  given  and  noted  and  then  he 
examines  the  natiure  and  extent  of  the  wound 
and  the  physical  condition  of  the  patient  and 
makes  his  diagnosis. 

He  has  now  to  decide  what  shall  be  done, 
and  the  following  courses  are  open:  (i)  A 
man  with  a  triffing  wound  may  be  returned  to 
duty.  (2)  A  man  with  a  wound  not  requiring 
operation  but  yet  incapacitating  him  from 
duty  is  dressed  and  sent  straight  to  the  evacu- 
ation ward  to  go  away  by  the  next  train. 
(3)  Patients  requiring  operation  are  sent  to 
the  pre-operation  ward,  if  necessary  via  the 
X-ray  room.  (4)  Very  seriously  wounded. 
suffering  from  shock  or  loss  of  blood,  who 
owing  to  their  condition  are  unfit  to  stand 
immediate  operation,  are  sent  to  the  resusci- 
tation ward. 

The  officer  in  charge  of  the  reception  depart- 
ment must  be  very  famiUar  with  the  working 
of  his  hospital  and  have  full  knowledge  of  the 
capacity  and  number  of  the  surgeons,  for  dur- 
ing times  of  stress  it  is  useless  to  send  more 
cases  for  operation  than  the  surgeons  can  deal 
with.  It  becomes  his  duty  to  estimate  the 
number  of  operations  that  can  be  done,  select 
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those  cases  that  are  most  suitable  or  most 
urgent,  and  evacuate  the  others  to  the  base. 

Pre-Operation  ward.  Here  cases  are  made 
ready  for  the  operatmg  theater.  Strippers 
are  at  work  taking  off  the  mud-caked  and 
blood-soaked  clothes^  washing  the  patients, 
and  putting  them  intb  pajamas. 

Resuscitation  ward.  In  this  ward  are  gath- 
ered the  wounded  who  from  cold,  fatigue,  loss 
of  blood,  or  shock  are  unfit  for  operation.  It 
is  a  pitiable  and  heartrending  sight  on  which 
it  does  not  do  to  dwell.  Better  is  it  to  grip 
the  spirit  of  a  motto  which  appeared  over  the 
entrance  of  one  of  these  wards:  "Dimi  spiro 
—  cheerio."  Active  bodies  of  men  have  been 
working  on  the  **  shock  problem."  Much  has 
been  done  already  to  bring  apparently  hope- 
less cases  back  to  life  and  more  is  being  done 
day  by  day,  now  that  transfusion  of  blood  is 
coming  into  general  use.  This  is  largely  owing 
to  the  influence  of  the  American  surgeons  who 
came  to  supply  our  need  and  earn  our  love, 
gratitude,  and  admiration  working  with  us 
and  for  us  in  our  hospitals. 

Operating  theater.  These  are  not  the  beauti- 
ful marble  palaces  we  contrived  in  civil  prac- 
tice. During  mobile  warfare  they  are  in  tents 
with  meagre  furnishings.  The  average  theater 
contains  eight  tables  and  is  so  arranged  that 
each  surgical  team  is  self-contained,  with  its 
own  sisters,  orderlies,  and  instruments,  all  ar- 
rangements being  designed  to  promote  rapid 
and  eflScient  work. 

Postoperative  wards.  In  these  are  gathered 
those  pateints  who  from  the  severity  of  wounds 
or  nature  of  operation  are  considered  unfit  to 
travel.  These  wards  are  equipped  with  beds 
and  made  as  comfortable  as  possible. 

Treatment  of  wounds.  During  the  four 
years  of  war  so  much  has  been  written  on  the 
treatment  of  wounds,  so  many  methods  have 
been  advanced,  lauded  to  the  skies,  and  prac- 
ticed for  a  time  only  to  be  discarded,  that  it 
is  difficult  to  remember  them  all,  discuss  them 
intelligently,  or  give  credit  where  credit  is 
due.  For  this  reason  I  propose  only  to  tell 
you  what  I  myself  now  believe  to  be  the  best 
treatment,  realizing  that  many  surgeons 
differ  from  me,  and  knowing  full  well  that 
excellent  results  may  be  obtained  by  many 
different  methods. 
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,.  The  basis  of  all  successful  treatment  of 
wounds  is  early  mechanical  cleansing  by 
surgical  operation  conducted  under  aseptic 
precautions.  By  this  is  meant  the  removal  of 
all  dead  or  damaged  tissue,  together  with  all 
foreign  bodies  such  as  the  missile,  portions  of 
clothing,  or  splinters  of  wood.  If  this  is  done 
and  is  followed  by  closure  of  the  wound 
either  immediately  by  "primary  suture"  or  a 
few  days  later  by  "delayed  primary  suture," 
then  a  very  large  percentage  of  wounds  heal 
by  first  intention,  with  a  resultant  saving  of  a 
great  many  lives  and  an  immense  reduction 
in  the  period  of  convalescence,  labor  of 
medical  officers  and  of  dressing  material. 

Excision  and  suture  have  caused  quite  a 
revolution  in  the  general  treatment  of  gun- 
shot wounds. 

Antiseptics:  Little  has  been  said  in  this 
paper  about  antiseptics,  the  reason  being 
that  it  is  my  firm  conviction  that  they  are  of 
little  importance.  The  important  thing  is 
that  a  wound  should  be  subjected  to  a  com- 
plete, early,  mechanical  cleansing  before 
organisms  have  time  to  multiply  and  invade 
tissues.  If  this  is  done,  it  matters  little 
whether  a  wound  is  swabbed  with  ether, 
flushed  with  Carrel-Dakin  solution,  smeared 
with  "bipp"  paste,  or  packed  with  flavine. 
As  long  as  the  wound  is  cleansed  mechanically 
and  no  more  organisms  put  in,  then  the 
wound  will  remain  clean  and  may  be  closed 
at  an  early  date. 

An  interesting  experiment  was  made  during 
last  winter.  One  entire  Casualty  Clearing 
Station  was  set  apart  for  the  purpose  oi 
ascertaining  the  possibility  of  excising  an 
suturing  wounds  on  a  large  scale.  Previou 
to  this  it  was  well  known  that  many  wounds 
had  been  excised  and  sutured  successfully. 
It  was  the  routine  treatment  to  excise  and 
suture  the  scalp  in  head  wounds;  it  was  the 
same  for  wounds  of  the  knee-joint,  of  the 
abdomen,  and  more  latterly,  of  the  chest.  It 
had  never  been  demonstrated,  however,  that 
the  method  could  be  applied  on  a  large  scale 
to  all  manner  of  wounds. 

The  experiment  was  conducted  on  the 
following  lines:  A  bacteriological  examination 
was  made  of  every  wound  selected  for  the 
purpose.  It  was  found  that  the  large  majority 
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were  infected,  and  most  of  them  with  a  great 
variety  of  organisms,  both  aerobic  and 
anaerobic.  The  patient  was  then  sent  for 
surgical  treatment.  There  were  three  sets  of 
surgeons,  and  each  of  the  three  sets  treated 
the  wounded  in  three  different  ways.  In  each 
case  the  wound  was  first  excised  and  then  it 
was  treated  with  either  saline,  or  ether,  or 
'^bipp''  paste. 

The  results  by  all  methods  were  extra- 
ordinarily good.  Primary  union  was  ob- 
tained in  over  80  per  cent  of  the  cases,  among 
which  were  many  compound  fractures.  Be- 
tween the  three  methods  used  there  was  very 
little  choice  to  be  made.  It  is  true  that  some 
surgeons  leaned  more  to  one  method  than 
the  other,  but  the  main  fact  that  stood  out 
clearly  was  that  the  essential  treatment  con- 
sists in  early  complete  mechanical  cleansing 
of  the  wound  followed  by  early  closure. 

This  method  is  described  by  some  as  a 
surgical  revolution.  Of  course  it  is  not;  it  is 
rather  a  return  to  sanity.  We  have  been 
blinded  by  the  advocacy  of  all  sorts  of  anti- 
septics which  instilled  into  wounds  were 
supposed  to  kill  off  all  organisms. 

The  following  facts  have  emerged  from  this 
experiment: 

1.  Over  80  per  cent  of  the  wounds  treated 
by  excision  and  suture  healed  by  first  in- 
tention. 

2.  Gas  gangrene,  one  of  our  great  bug- 
bears in  the  early  years  of  the  war,  is  no 
longer  to  be  feared,  provided  that  early  and 
eflScient  surgery  can  be  rendered. 

3.  The  most  dangerous  organism  to  the 
patient  and  the  one  that  defeats  our  efforts 
up  to  the  present  is  the  haemolytic  strepto- 
coccus. Primary  suture  failed  in  practically 
every  case  infected  with  this  organism. 

4.  Patients  whose  wounds  had  been  ex- 
cised and  sutured  at  once,  if  put  on  the  train 
and  sent  down  to  the  base,  did  badly.  The 
reason  appears  to  be  that  the  operative 
treatment  does  not  get  rid  of  all  organisms, 
and  though  the  tissues  are  capable  of  dealing 
with  them  if  conditions  are  favorable,  the 
commotion  and  shaking  of  the  train  causes 
a  little  fresh  bleeding  and  provides  the  re- 
maining organisms  with  conditions  favorable 
for  their  growth. 


The  result  was  the  estabUshment  of  the 
following  routine:  If  a  wound  is  excised  and 
sutured,  the  patient  is  kept  in  the  hospital 
imder  the  care  of  his  surgeon  imtil  all  risk  of 
suppuration  is  over.  During  quiet  times  it  is 
possible  to  retain  such  cases  in  the  casualty 
clearing  stations,  but  in  busy  times,  in  times 
of  battle,  the  holding  capacity  of  these 
hospitals  is  not  nearly  enough;  they  must  be 
cleared. 

To  meet  this  diflSculty  the  following  prac- 
tice has  been  evolved:  At  the  casualty 
clearing  station  the  wound  is  cleansed  by 
excision.  It  is  then  lightly  packed  with 
either  dry  gauze  or  gauze  soaked  in  flavine  or 
paraffin.  The  patient  is  then  sent  down  to  tie 
base,  having  attached  to  him  a  distinctive 
label,  **For  Delayed  Primary  Suture."  At 
the  base  the  patient  is  taken  to  the  theater, 
placed  under  anaesthetic,  and  the  wound  if 
considered  suitable  is  then  sutured.  FoUowing 
this  plan  thousands  of  wounds  have  been 
sutured  this  year. 

This  ** delayed  primary  suture"  or  suture 
primitive  retardei,  as  the  French  term  it,  has 
shown  itself  even  more  successful  than  the 
primary  suture  for  the  reason  that  if  a  case 
is  going  to  go  wrong  from  infection  with  the 
haemolytic  streptococcus,  it  will  do  so  early 
and  such  a  case  will  be  reserved  for  secondar)^ 
suture. 

Favorable  time  for  operation.  The  best 
time  is  as  soon  as  possible,  provided  that  the 
patient  can  stand  the  operation.  The  average 
time  between  receipt  of  the  wound  and  arri\'al 
at  the  casualty  clearing  station  is  twelve  to 
eighteen  hours,  and  wounds  excised  about 
this  time  usually  do  well.  It  has  been  shown 
though  that  a  wound  can  be  excised  and 
sutured  successfully  even  up  to  and  after 
forty-eight  hours. 

Technique,  There  is  nothing  difl&cult  or 
complicated  about  this;  cleanliness  and  care 
are  the  requisites.  The  essential  is  to  remo\'C 
every  scrap  of  dead  or  badly  injured  tissue 
and  every  foreign  body,  whether  a  bit  of 
shell,  splinter,  or  cloth.  In  order  to  make  a 
complete  removal  of  all  dead  tissue,  it  is 
necessary  to  expose  every  recess  and  comer 
of  the  wound.  This  often  involves  a  long 
incision,  which  should  be  planned  to  aUow  of 
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free  exposure  and  subsequent  closure.  This 
closure  of  the  wound  is  often  difficult  on 
account  of  loss  of  substance,  and  calls  for 
ingenuity  on  the  part  of  the  surgeon.  Much 
may  be  done  by  undercutting  and  insertion 
of  deep  tension  sutures.  Drainage  tubes  are 
in  disfavor.  As  a  rule  they  do  not  drain  and 
act  only  as  foreign  bodies.  Considerable  use 
is  made  of  filiform  drains,  a  few  strands  of 
fishing  gut  or  a  bit  of  pewter  wire  giving 
sufficient  room  for  the  exit  of  any  collected 
serum 

After  suture  rest  is  necessary,  but  it  must 
always  be  borne  in  mind  that  the  object  of  the 
surgeon  is  not  only  to  get  union  of  his  wound; 
he  desires  to  establish  restoration  of  function. 
It  is  likely  that  we  have  been  too  conservative 
in  our  methods  and  have  rested  limbs  and 
fixed  joints  for  too  long  a  time,  giving  rise  to 
all  sorts  of  contractures.  It  is  my  belief  that 
after  closure,  very  few  wounds  other  than 
fractures  require  splinting  for  more  than  two 
or  three  days.  The  patient  himself  is  the  best 
judge,  he  will  never  hurt  himself  by  movement 
and  it  is  a  safe  rule  to  allow  movement  up 
to  the  limit  of  the  patient's  toleration. 

The  psychological  side  of  the  soldier  is 
worth  studying,  too.  He  is  much  more  likely 
to  get  well  quickly  if  allowed  to  move  about 
and  be  encouraged  to  move  about  at  an  early 
date.  These  remarks  apply  to  every  type  of 
wound,  whether  of  the  soft  parts,  of  the 
abdomen,  or  of  the  chest  or  skull.  The  earlier, 
more  careful,  and  more  complete  the  surgery, 
the  better  the  result.  That  is  the  reason  why 
Casualty  Clearing  Stations  have  become 
important  surgical  centers.  In  other  words, 
the  surgeons  are  taken  to  the  wounded  and 
not  the  wounded  to  the  surgeon. 

The  lightiy  wounded  men.  The  previous  re- 
marks have  related  rather  to  the  seriously 
wounded  to  whom  all  our  humanitarian 
instinct  goes  out.  It  is  only  right  and  proper 
that  all  our  efforts  should  go  to  succor  them 
and  save  their  lives  and  limbs.  From  a 
military  standpoint,  from  the  standpoint  of 
reducing  wastage  of  man  power,  which  in  the 
long  run  is  also  humanitarian,  the  treatment 
of  the  lightly  wounded  men  is  of  the  greatest 
importance.  In  the  past  there  has  been  rather 
a  tendency  to  neglect  these  men  as  not  re- 


quiring urgent  operation.  During  a  battle 
they  arrive  at  the  Casualty  Clearing  Station 
in  large  numbers.  Supposing  for  instance 
that  during  a  battle  one  thousand  wounded 
arrive  at  a  Casualty  Clearing  Station,  roughly 
six  hundred  will  be  walking  wounded  and 
four  hundred  stretcher  cases.  The  walking 
wounded  suffer  from  all  variety  of  wounds, 
from  light  scratches  to  moderately  severe 
injuries  with  or  without  retention  of  foreign 
body.  Naturally  when  there  are  many  more 
wounded  than  can  be  dealt  with,  the  irresistible 
tendency  is  to  treat  those  cases  most  in  need 
of  treatment;  life  saving  must  come  first. 
Therefore  the  lightly  wounded  must  be 
evacuated,  and  they  go  to  the  base  as  quickly 
as  they  can  be  got  away  by  the  train.  If 
these  cases  are  not  treated  at  the  base,  many 
of  them  suppurfite,  and  a  man  with  a  small, 
almost  negligible  wound  may  be  incapacitated 
for  two  or  three  months  or  more. 

To  remedy  this  we  have  recently  organized 
large  hospitals  at  the  base,  to  which  the  lightly 
wounded  are  sent  as  quickly  as  possible. 
These  hospitals  are  organized  to  get  as  many 
surgeons  as  possible  into  action  at  once,  and 
all  efforts  made  to  pass  as  many  wounded  as 
possible  through  the  operating  theater  before 
the  wounds  suppurate.  Here  the  wounds  are 
excised  and  sutured.  The  results  have  been 
most  happy;  in  our  particular  hospital  during 
recent  fighting  they  had  90  per  cent  of  success 
from  suture  under  these  conditions.  One  of 
the  hospitals  was  under  the  direction  of 
Colonel  George  Crile,  to  whose  brilliant  in- 
spiration we  owe  much.  Colonel  Crile  made 
some  very  interesting  and  important  observa- 
tions. He  made  composite  temperature  charts 
from  patients  whose  wounds  had  been  excised, 
treated  with  ether,  alcohol,  saline  solution, 
flavine,  or  ''bipp"  paste.  The  best  temp- 
erature charts  were  obtained  from  those 
patients  whose  wounds  had  been  treated  with 
saline  only. 

Battle  technique.  It  has  been  suggested  a 
battle  technique  should  be  developed;  that 
instead  of  doing  good  surgery  for  a  com- 
paratively small  number  of  men,  a  larger 
quantity  of  unfinished  surgery  should  be 
done.  In  my  opinion  this  is  absolutely  wrong. 
As  it  is,  it  is  hard  enough  during  battle  to 


28 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


maintain  a  high  standard,  but  let  us  always 
aim  at  the  ideal. 

The  main  principles  of  surgery  are  as  true 
in  war  surgery  as  in  civil  practice.  The  great 
advances  which  surely  have  been  made  in  war 
surgery  are  not  due  to  the  discovery  of  any 
new  principles,  but  are  due  to  the  develop- 
ment of  a  medical  organization  which  permits 
the  application  of  surgery  near  the  front  and 


enables  surgeons  to  treat  the  wounds  before 
infecting  organisms  have  time  to  invade  the 
tissues. 

It  is  the  aim  of  this  paper  to  speed  the 
coming  of  that  ideal  medical  organization 
which  will  permit  the  treatment  of  each 
wounded  man  in  such  a  way  that  suppuration 
will  become  as  rare  in  military  as  in  civil 
practice. 


ACUTE  PERFORATIONS  OF  THE  ABDOMINAL  VISCERA^ 

By  WILLIAM  J.  MAYO,  M.D.,  F.A.C.S.,  Rochester,  Minnesota 

Colonel.  Medical  Corps,  United  States  Army 


THERE  is  a  certain  surgical  philosophy 
which  not  only  interprets  disease  con- 
ditions from  the  clinical  and  pathologic 
standpoint,  but  also  endeavors  to  arrange 
facts  in  orderly  array,  to  follow  the  natural 
history  of  the  disease  and  its  relations  to  other 
disease  processes  of  which  it  either  is  a  part  or 
with  which  it  may  become  associated  as  a 
cause  or  an  effect.  Such  philosophy  does  not 
follow  a  direct  pathway,  textbook  fashion, 
but  strives  rather  to  secure  a  perspective  of 
the  devious  paths  along  which  knowledge  of 
disease  in  general  has  advanced;  its  ultimate 
goal  is  the  full  exploration  of  the  breadth  as 
well  as  the  length  of  the  road.  In  this  manner, 
I  believe,  we  may  acquire  wisdom. 

Our  knowledge  of  acute  perforations  of  the 
abdominal  viscera  had  its  origin  largely  in 
perforative  appendicitis,  although  the  first 
perforations  studied  were  those  of  the  stom- 
ach. To  the  late  Reginald  Fitz,  of  Boston,  we 
owe  our  earliest  organized  knowledge  of  three 
most  important  surgical  conditions:  The  re- 
lation of  appendicitis  to  general  septic  peri- 
tonitis, of  perforations  of  the  pancreas  to  fat 
necrosis,  and  of  the  diverticulum  of  Meckel, 
its  infections  and  perforations,  its  frequent 
occurrence  in  the  young,  and  the  ironing-out 
process  of  development  and  gas  pressure  by 
which  Meckel's  diverticulum  becomes  less 
evident  in  the  old.  The  work  of  Fitz  was  done 
largely  postmortem.  His  investigations  con- 
nected cause  with  effect,  but  as  they  began  in 


the  dead  and  ended  in  the  grave,  an  exagger- 
ated notion  of  the  fatality  of  acute  perfora- 
tions in  general  was  obtained.  The  evidences 
of  perforations  were  almost  lost  in  the  perito- 
nitis which  ensued  and  which  caused  the  death 
of  the  patient.  In  speaking  of  acute  perfora- 
tions, we  visualized  the  dead  man  with  a  gen- 
eral septic  peritonitis. 

The  slow  process  of  developing  a  living 
pathology  was  taken  up  by  the  surgeon,  and 
little  by  little  the  ravages  of  the  fatal  septic 
peritonitis  were  separated  from  the  cause. 
We  began  to  see  that  not  all  perforations  ended 
fatally  and  that  many  factors  came  into 
play  which  might  permit  of  spontaneous  re- 
covery from  any  particular  perforation.  These 
factors  concerned  the  quantity  and  viru- 
lence of  the  leakage  from  the  perforating  or- 
gan, the  general  resistance  of  the  patient, 
and  the  local  anatomic  situation  of  the  per- 
foration with  relation  to  the  prospects  of  lim- 
iting, by  adhesions,  the  spread  of  the  contamin- 
ation and  resulting  peritonitis.  The  mechan- 
ical relations  of  the  perforated  viscus  to  the 
omentum,  colon,  and  other  f)eritoneal  cov- 
ered organs  as  well  as  to  the  abdominal  wail, 
which  would  permit  of  barricades  against 
further  spreading,  and  especially  those  me- 
chanical factors  which  prevent  contamination 
of  the  small  intestine  with  its  p>eristalsis,  re- 
ceived merited  attention.  The  dictum  that 
"cathartics  kill  the  patient  with  acute  per- 
foration" was  generally  accepted.    The  fact 
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that  restriction  in  diet,  the  washing  out  of  the 
stomach,  and  water  by  rectum  lessened  the 
danger  of  the  spreading  of  contamination  and 
infection  by  peristalsis  was  estabhshed  by 
Ochsner  and  Murphy.     Even  the  most  con- 
servative surgeon  began  to  wake  up  to  the 
fact  that  after  contamination  had  passed  into 
peritonitis  the  most  important  factor  was  the 
peritonitis,  and  that  the  so-called  early  oper- 
ation was  not  related  in  time  to  when  the 
surgeon  saw  the  patient  but  to  the  time  when 
the  perforation  took  place.    How  well  we  re- 
member those  great  debates  on  appendicitis, 
when  the  surgeon  in  the  heat  of  argument 
said  that  he  *' always"  did  so  and  so,  when  he 
meant  "often, "  and  the  safety  of  his  patient 
depended  on  the  fact  that  he  was  a  better  sur- 
geon at  the  operating  table  than  on  the  ros- 
trum.   When  contamination  was  allowed  to 
pass  on  to  peritonitis,  the  surgeon  had  lost  his 
great  opportunity,  and  the  second  dictum  was 
reached:    If  you  must  operate  in  peritonitis 
for  a  local  lesion,  **get  in  quick  and  get  out 
quicker, "  choosing  a  time  when  intervention 
can  be  safely  made  rather  than  to  bring  a  sur- 
gical catastrophy  on  a  patient  who  has  only 
a  narrow  margin  of  safety.   We  learned  that 
the  peritoneum  had  marvelous  powers  of  re- 
sistance to  infection,  and  that  the  surgeon 
could  act  only  in  the  capacity  of  an  aid  to 
those  natural  processes  which  led  to  recovery. 
It  can  no  longer  be  said  that  we  are  opera- 
ting for  perforation  when  we  do  a  laparo- 
tomy on  from  the  third  to  the  sixth  day  of  a 
generaUzed  peritonitis.    An  op)eration,  how- 
ever, may  be  wise  in  order  to  remove  a  still 
active  primary  focus  or  secondary  deposits 
of  virulent  infection,  in  the  hope  of  limiting 
the  spread  of  the  disease.   Acute  perforations 
of  the  abdominal  viscera  then,  so  far  as  the 
j>eritoneum  is  concerned,  may  be  divided  in- 
to three  stages:   (i)  The  stage  of  contamina- 
tion, shown  by  more  or  less  shock  and  local- 
ized pain  and  tenderness.   This  is  followed  by 
(2)  the  stage  of  reaction;  we  might  well  say 
the  fatal  stage  of  reaction,  because  so  many 
patients  with  acute  perforations  slip  by  the 
stage  of  contamination  in  which  they  could 
have  been  safely  operated  on,  into  (3)  the 
stage  of  general  peritonitis.    The  apparent 
improvement  which  takes  place  in  the  period 


of  reaction  leads  to  the  belief  that  the  patient 
is  better.  Muscular  rigidity  and  tenderness 
are  usually  present  but  may  be  absent  in  the 
middle-aged,  fleshy  man  whose  peritoneum 
has  become  anaesthetic  by  reason  of  fat  de- 
posited behind  it. 

The  anatomic  situation  of  the  appendix  is 
such  that  the  prospects  of  the  localization  of 
the  sepsis  and  spontaneous  recovery  are  usu- 
ally good.  Recovery,  yes,  from  that  particu- 
lar attack.  It  is  probable  that  not  far  from 
70  per  cent  of  patients  with  acute  perforation 
of  the  appendix  might  recover  from  one  at- 
tack spontaneously,  but  a  death  rate  of  30 
per  cent  is  a  frightful  one.  No  battles  of  the 
present  war  would  probably  have  a  death 
rate  which  would  exceed  it,  although  they 
might  have  a  casualty  of  90  per  cent.  In  acute 
perforative  appendicitis  we  have  a  casualty 
of  100  per  cent,  and  let  us  accept  as  probable 
a  30  per  cent  death  rate.  But  such  patients 
recovering  spontaneously,  cannot  be  said  to  be 
well.  The  majority  wiU  have  future  attacks 
in  one  of  which  they  may  not  be  so  fortunate 
as  in  the  first.  I  have  seen  several  patients 
more  than  60  years  of  age  with  acute  intesti- 
nal obstruction  from  bands  of  adhesions  that 
had  their  origin  in  a  so-called  spontaneous 
recovery  from  inflanojnation  of  the  bowels 
when  a  child. 

There  is  a  curious  relationship  between 
acute  perforations  of  the  gall  bladder  into  the 
free  peritoneal  cavity  and  acute  perforative 
appendicitis.  I  have  seen  a  niunber  of  simul- 
taneous perforations  of  the  gall  bladder  and 
appendix.  In  these  cases  the  gall  bladder  has 
usually  contained  stones,  the  pus  has  had  a 
strong  colon  odor,  and  its  bacterial  flora  has 
been  similar  to  that  in  the  pus  escaping  from 
the  appendix.  The  first  case  of  this  kind  un- 
der my  observation  resulted  most  unfortu- 
nately, as  the  condition  of  the  appendix  es- 
caped attention.  The  gall  bladder  had  per- 
forated and  a  beginning  septic  peritonitis  with 
a  good  deal  of  turbid  fluid  was  present.  The 
patient  had  been  ill  with  acute  symptoms  for 
more  than  72  hours.  I,  therefore,  removed 
the  stones  as  quickly  as  possible,  drained  the 
gall  bladder,  and  evacuated  the  fluid  con- 
tents of  the  abdomen,  made  a  rapid  toilet,  and 
inserted  drains.    The  patient  died  48  hours 
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later,  when  I  found  that  there  had  been  a  per- 
foration of  the  appendix,  with  an  abscess  im- 
perfectly walled  off,  into  which  a  faecal  con- 
cretion had  escaped.  Had  I  discovered  the 
true  condition  of  the  appendix  at  the  time  of 
operation  there  is  little  doubt  that  the  patient 
would  have  recovered.  Since  that  time,  I 
have  always  examined  the  appendix  in  cases 
of  acute  {perforations  of  the  gall  bladder,  and 
in  a  number  of  instances  have  seen  similar 
conditions.  It  would  appear  that,  in  such  cases, 
the  infection  started  in  the  appendix  and  was 
carried  through  the  portal  circulation  to  the 
gall  bladder  already  infected  and  containing 
stones. 

Perforations  of  the  gall  bladder  into  the  free 
peritoneal  cavity  should  and  would  give  the 
best  results  of  any,  were  it  not  for  the  fact 
that  the  patient  has  usually  had  previous  at- 
tacks of  cholecystitis  and  believes  the  pres- 
ent attack  is  similar  lo  those  that  he  has  had 
before.  Early  operations,  therefore,  in  such 
acute  perforations  of  the  gall  bladder  are  less 
liable  to  be  insisted  on,  and  the  patient  dies, 
not  because  of  the  acuteness  or  character  of 
the  infection,  but  because  of  the  lateness  with 
which   of)erative  procedure   is   carried   out. 

Infection  reaching  the  liver  by  way  of  the 
portal  circulation  is  much  attenuated  by  the 
action  of  the  liver  cells,  and  the  escape  of  sep- 
tic material  from  the  gall  bladder  and  bile 
ducts  has  a  tendency  to  set  up  a  lather  mild 
peritonitis.  On  several  occasions  I  have  found 
a  perforated  gall  bladder  with  escaping  gall 
stones  and  beginning  peritonitis.  In  two  in- 
stances I  have  removed  hundreds  of  stones  by 
•  scooping  them  and  the  fluid  exudate  out  of 
the  pelvis  with  the  gloved  hand,  and  finally 
stopped  without  satisfying  myself  that  I  had 
actually  removed  all  the  stones.  Such  patients 
operated  on  in  the  first  48  hours,  have  re- 
covered. 

The  anatomic  surroundings  of  the  gall 
bladder  are  excellent  from  the  standpoint  of 
protection.  The  parietal  peritoneum,  the  un- 
der surface  of  the  liver,  the  transverse  colon, 
and  the  omentum  all  combine  to  localize  the 
contaminating  material  which  may  escape 
from  the  perforation.  Free  j)erforation,  there- 
fore, while  it  often  takes  place,  is  commonly 
limited  by  a  rapid  protective  peritonitis  with 


plastic  exudate  confined  to  the  immediate  vi- 
cinity of  the  gall  bladder. 

Gall  stones  are  foreign  bodies.  While  they 
may  remain  for  long  periods  of  time  without 
evidence  of  active  infection,  they  are  a  poten- 
tial source  of  focal  infection  in  the  produc- 
tion of  endocarditis,  etc.,  and  when  acutely 
infected  are  the  conmaon  cause  of  biliary 
cirrhosis,  chronic  pancreatitis,  etc.  We  have 
found  a  higher  percentage  of  so-called  essen- 
tial hypertensions  in  connection  with  gall- 
stone disease  than  in  any  other  surgical  dis- 
order with  which  we  have  come  in  contact 

The  association  between  the  diseases  of  the 
gall  bladder  and  biliary  tract  and  the  pan- 
creas is  shown  by  the  fact  that  90  per  cent  or 
more  of  all  the  patients  having  acute  and 
chronic  diseases  of  the  pancreas  that  we  have 
operated  on  have  had  infected  gall  bladders 
and,  usually,  gall  stones.  To  all  intents  and 
purposes,  acute  fat  necrosis  and  haemorrhage 
pancreatitis  are  the  results  of  perforation  of 
the  pancreas  and  the  escape  of  its  secretions. 
The  area  of  distribution  of  escaping  contents 
from  the  pancreas  is  determined  by  the  foetal 
pancreas  rather  than  by  the  adult  anatomy; 
the  pancreas  in  foetal  life  is  entirely  surrounded 
by  peritoneum,  the  posterior  layer  of  which 
in  the  adult  has  become  converted  into  con- 
nective tissue  with  the  foimation  of  the  cap- 
sule. 

The  danger  of  the  acute  processes  of  the 
pancreas  which  may  be  spoken  of  pictorially 
as  acute  perforations,  depend  almost  entirely 
on  whether  or  not  infection  co-exists.  I  have 
seen  aseptic  fat  necrosis  with  a  large  soft  pan- 
creas, almost  like  pudding  in  a  bag,  and  acute 
and  subacute  pancreatitis  in  every  phase  from 
the  earliest,  with  free  peritoneal  fluid  and 
most  widespread  fat  necrosis,  through  all  the 
stages  to  spontaneous  recovery  which  is  a  not 
infrequent  termination.  This  is  also  true  of 
the  pancreatic  apoplexies  which  cause  haem- 
orrhagic  cysts.  I  have  seen  a  considerable 
number  of  these  aseptic,  localized  collections 
of  blood  in  and  about  the  pancreas;  the  pa- 
tient gives  a  history  as  in  fat  necrosis  of  a 
most  serious,  acute  illness  which  gradually 
subsides  and  leaves  haemorrhagic  residue.  It 
is  said  that  activation  of  the  pancreatic  juice 
by  the  duodenal  secretions  is  necessary  to 
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precipitate  pancreatitis  with  fat  necrosis  or 
haemorrhage.  Infection  certainly  plays  the 
chief  part  in  determining  whether  or  not  the 
patient  will  recover.  At  various  times  I  have 
opened  abscess  cavities  connected  with  the 
pancreas  and  on  several  occasions  have  lifted 
out  a  slough  which  apparently  represented  the 
whole  of  the  pancreas,  but  the  recovery  of  the 
patient  without  diabetes  or  other  sequalae 
showed  that  not  all  the  pancreas  had  been  re- 
moved. 

Deaver  has  called  attention  to  the  possibil- 
ity of  the  infection  of  the  pancreas  through 
the  lymphatics.  The  pancreas  has  five  sources 
of  blood  supply  and  lymphatic  connections 
with  each.  With  his  usual  clarity  of  vision, 
Deaver  points  out  that  the  pancreas  has  two 
entirely  different  secretions,  a  lipolytic  or  fat 
spUtting  ferment  which  saponizes  the  fat, 
producing  the  little  areas  of  lipase  that  we 
call  fat  necrosis,  and  tripsin  which  acts  on  the 
protein  tissue,  especially  the  blood  vessels, 
causing  the  haemorrhage.  Whipple  calls  at- 
tention to  a  proteose  substance  which  may  be 
produced  and  cause  rapid  and  fatal  toxaemia. 
These  observations  explain  the  clinical  con- 
ditions that  we  find  in  the  acute  forms  of  pan- 
creatitis. I  have  been  much  interested  in  the 
recent  work  of  Watts  and  others  in  regard  to 
acute  pancreatitis  and  the  necessity  for  di- 
rect procedures  on  the  acutely  inflamed  pan- 
creas. Our  experience,  however,  leads  me  to 
take  rather  a  conservative  view  and  to  con- 
tent myself  with  the  anterior  abdominal  ap- 
proach to  the  pancreas  and  drainage  of  collec- 
tions, septic  or  otherwise,  as  they  occur,  rath- 
er than  to  anticipate  their  occurrence  by  pan- 
creatic incisions.  It  would  appear  that,  as  a 
result  of  our  early  postmortem  knowledge  and 
tragic  experience  with  an  occasional  acute 
pancreatitis,  we  have  been  inclined  to  under- 
estimate the  ability  of  the  tissues  concerned 
to  localize  or  cure  a  large  number  of  the  acute 
pancreatic  inflammations. 

Perforations  of  the  duodenum  into  the  free 
abdominal  cavity  are  the  most  common  of  all 
typ)es  of  acute  perforations,  but,  fortunately, 
the  duodenal  content  is  more  or  less  sterile, 
small  in  quantity,  and  has  a  tendency  to  grav- 
itate into  the  region  of  the  appendix.  For  this 
reason  the  preoperative  diagnosis  is  often  ap- 


pendicitis, and  a  high  percentage  of  patients 
make  a  spontaneous  recovery  from  that  par- 
ticular attack.  Not  infrequently  the  appen- 
dix is  removed  showing  evidences  of  peritonitis 
on  its  surface  but  without  disease  of  the  mu- 
cosa, and  the  true  cause  of  the  trouble  is  not 
discovered.  The  patients  recover  in  most  in- 
stances in  spite  of  the  removal  of  the  appen- 
dix at  an  inopportune  time,  and  later  they  have 
a  recurrence  of  the  duodenal  trouble,  event- 
ually coming  to  operation  for  its  cure.  In 
nearly  all  of  our  earliest  operations  for  acute 
perforations  of  the  duodenum  a  negative  ex- 
ploration of  the  appendix  was  first  made  and 
the  perforation  of  the  duodenum  was  found 
during  further  exploration.  It  is  fortunate  in- 
deed that  an  incision  one  inch  to  the  right  of 
the  midline  through  the  rectus  muscle  en- 
ables the  surgeon  to  make  a  comprehensive 
examination  of  the  appendix,  gall  bladder, 
pancreas,  duodenum  and  stomach,  and  gives 
him  ample  opportunity  to  do  whatever  is 
necessary  without  regard  to  the  preoperative 
diagnosis.  We  have  operated  on  perforating 
duodenal  ulcers  in  almost  every  stage  of  re- 
covery. The  duodenum  is  unusually  well  sit- 
uated, anatomically,  for  the  formation  of  pro- 
tective adhesions  to  the  gall  bladder,  gastro- 
hepatic  omentum,  transverse  colon,  etc., 
which  quickly  limit  the  spread  of  the  contam- 
ination, and  after  some  hours  of  pain  from 
protective  peritonitis,  there  may  be  only  mus- 
cular rigidity  and  localized  pain  to  mark  what 
was  in  the  beginning  a  free  perforation. 
Whether  or  not  a  certain  condition  would 
be  called  free  perforation  might  depend,  to  a 
large  extent,  on  whether  the  operation  is  done 
in  the  first  ten  or  twelve  hours,  before  limit- 
ing adhesions  are  formed,  or  in  the  subacute 
or  chronic  stage  when  the  perforation  is  closed 
by  plastic  lymph  and  the  peritonitis  has  be- 
come limited.  In  a  large  number  of  cases  of 
acute  perforations  in  the  stage  of  contamina- 
tion or  localized  infection,  we  have  operated 
in  the  first  eight  or  ten  hours,  and  recovery 
has  nearly  always  occurred.  The  results,  how- 
ever, have  been  much  less  fortunate  when 
the  operations  were  done  between  10  and  30 
hours;  a  general  spreading  septic  peritonitis 
quickly  brings  many  of  the  patients  to  a  con- 
dition in  which  an  operation  as  a  last  resort 


32 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


will  probably  be  unsuccessful;  a  number,  how- 
ever, will,  after  48  hours,  be  greatly  improved 
and  operation  can  be  done  safely.  When  it  is 
possible  to  operate  on  an  acute  free  perfora- 
tion in  the  first  10  hours,  not  only  will  the  per- 
foration be  closed  and  the  contamination  pre- 
vented from  passing  into  a  peritoneal  infec- 
tion, but  a  gastro-enterostomy  may  be  done 
which  means  a  cure  of  those  conditions  that 
depend  on  the  ulcer  and  that  probably  would 
not  have  been  cured  by  a  mere  closure. 

What  has  been  said  about  acute  perfora- 
tions in  chronic  ulcers  of  the  duodenum  ap- 
plies to  ulcers  of  the  pyloric  end  of  the  stom- 
ach, and,  to  a  considerable  extent,  to  perfora- 
tion of  ulcers  on  its  posterior  wall.  Perfora- 
tions of  the  stomach  are  much  less  favorably 
situated  than  ulcers  of  the  duodenum  in  re- 
lation to  the  prospects  that  the  spread  of  con- 
tamination will  be  quickly  limited  by  neigh- 
boring structures.  The  stomach  often  has  a 
considerable  quantity  of  contents,  at  the  time 
of  perforation,  in  a  more  or  less  septic  condi- 
tion as  contrasted  with  the  rather  sterile  duo- 
denum, so  that  there  is  a  greater  prospect  of 
an  escape  of  a  large  amount  of  septic  mater- 
ial into  the  area  of  the  small  intestine  instead 
of  gravitating,  as  from  the  duodeniun,  down 
through  Morison's  space  in  front  of  the  right 
kidney  to  the  iliac  fossa.  Ulcers  of  the  pos- 
terior wall  of  the  stomach  frequently  become 
adherent  to  the  pancreas,  and  along  the  lesser 
curvature  the  gastrohepatic  omentum  is  a 
good  protection.  Anterior  perforations  have 
a  high  mortality  unless  operated  on  early  for 
the  reasons  I  have  outlined.    Fortunately, 


free  perforations  of  the  stomach  are  the  least 
common  of  all  perforations. 

SUMMARY. 

1.  It  may  be  said  that  a  considerable  per- 
centage of  free  perforations  are  spontaneously 
closed  and  that  the  area  of  p>eritonitis  is  lim- 
ited through  natural  processes;  the  death  rate 
is  possibly  about  30  p)er  cent  but  the  70  per 
cent  of  patients  who  may  recover  spontane- 
ously from  the  attack  are  not  cured. 

2.  An  exploration  through  a  longitudinal 
incision  just  to  the  right  of  the  midline  gives 
the  surgeon  an  opportunity  to  make  a  care- 
ful exploration  and  to  deal  with  any  or  all  va- 
rieties of  perforation. 

3.  Early  operation,  that  is  within  the  first 
8  hours,  barring  accident,  means  recovery,  be- 
cause the  stage  of  contamination  has  not  yet 
passed  on  to  infective  peritonitis,  and  meas- 
ures may  still  be  taken  for  the  permanent 
cure  of  the  condition  which  leads  to  the  per- 
foration. 

4.  Chronic  conditions  usually  precede 
perforation  and  give  ample  warning  of  their 
presence  before  it  takes  place.  While  this  is 
accepted,  so  far  as  the  appendix  is  concerned, 
it  has  not  been  so  generally  recognized-  that 
gall  stones  are  foreign  bodies  which  need  only 
infection  to  lead  to  the  most  widespread  per- 
itonitis, cholangitis,  biliary  cirrhosis  and  pan- 
creatitis. 

5.  Chronic  ulcers  of  the  stomach  and  duo- 
denimi,  after  a  reasonable  attempt  has  been 
made  at  medical  cure,  should  be  looked  on  as 
surgical  maladies. 
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TORSION   OF   THE   GREAT  OMENTUM   DURING  PREGNANCY 

By  J.  L.  BUBIS,  M.D.,  Cleveland,  Ohio 

Aaustaat  i  n  Obstetrics.  Mt.  Sinai  Hospital 


TORSION  of  the  great  omentum,,  per  se, 
is  considered  an  infrequent  pathological 
condition,  only  131  cases  having  been 
reported  in  medical  literature  prior  to  1914. 
I  have  found  no  report  of  its  occurring  during 
pregnancy.  The  following  case  is  therefore 
reported : 

Mrs.  S.,  age  26,  married  two  and  a  half  years. 
The  patient  has  had  the  usual  diseases  of  childhood. 
She  has  never  had  any  bowel  trouble  previous  to  her 
last  pregnancy.  Six  months  after  her  marriage,  she 
had  a  four  months'  miscarriage  following  a  fall,  from 
which  recovery  was  uneventful.  Since  then,  her 
menstruation  has  been  regular,  lasting  three  days, 
with  the  usual  amount  of  flow,  and  accompanied  by 
very  little  pain.  Fifteen  months  later  she  again 
became  pregnant. 

On  March  2,  19 16,  examination  at  my  office 
showed  the  following:  Her  heart  and  lungs  were 
negative.  There  were  no  tender  points  on  abdominal 
palpation,  and  pelvic  measurements  showed  a  male 
type  pelvis.  The  uterus  was  found  enlarged  to  the 
size  of  a  four  months'  pregnancy.  It  was  smooth, 
regular,  movable,  but  pushed  to  the  right  side  by  a 
distended  bladder.  The  other  classical  signs  of 
pregnancy  were  also  present.  The  urine  was  nega- 
tive and  the  blood-pressure  110-76.  She  was  feel- 
ing well  and  complained  only  of  a  slight  constipa- 
tion, for  which  liquid  parafhn  was  prescribed. 

On  April  5, 1916,  when  she  was  about  five  months' 
pregnant,  the  patient  came  to  my  office  complaining 
of  slight  abdominal  distention,  constipation,  and 
some  fullness  in  the  right  lower  abdomen.  Tem- 
perature, pulse  and  respiration  were  normal.  An 
enema  and  aromatic  cascara  were  prescribed. 

April  7,  19 1 6.  She  complained  of  an  increasing 
tenderness  just,  above  the  uterus  about  half  way 
between  the  umbilicus  and  the  right  cornua  of  the 
uterus.  A  milk  diet,  rest  in  bed,  and  an  enema 
were  advised. 

April  8,  1 9 16.  No  relief  was  obtained  from  the 
above  treatment.  Temperature,  pulse,  and  respira- 
tion were  normal.     An  ice  bag  was  then  applied.   • 

April  9,  1916.  The  pain  at  the  tender  spot  was 
gradually  increasing.  There  was  no  nausea  or  vom- 
iting. The  bowels  were  kept  open  with  enemata. 
At  4  p.  m.  her  temperature  and  pulse  had  risen  to 
99.1  and  no**  respectively,  and  she  complained  of 
feeding  "sick."  The  abdomen  was  regularly  dis- 
tended, the  lower  part  being  occupied  by  a  five 
months'  pregnant  uterus  which  was  distinctly 
palpable  and  easily  outlined.  Foetal  movements 
could   be   felt.     No  abdominal   distention  of   the 


stomach  or  of  the  intestines  was  demonstrated,  no* 
were  peristaltic  movements  observed. 

Along  the  anterior  upper  right  surface  of  the 
uterus,  extending  almost  in  a  straight  line,  from 
above  downward,  four  small  nodules  could  be  pal- 
pated. There  was  slight  abdominal  rigidity  but  not 
in  proportion  to  the  severe  pain  caused  by  pressure 
on  the  tender  spot  described  above.  No  definite 
mass  was  palpated,  nor  was  there  evidence  of  fluid 
in  the  flanks. 

An  operation  was  advised  and  accepted  for  the 
following  reasons:  the  pain,  temperature,  and  pulse 
were  increasing  and  delay  meant  increased  danger 
to  mother  and  foetus.  Although  no  definite  diag- 
nosis could  be  made,  the  clinical  history,  the 
symptoms  and  progress  of  the  case  warranted  an 
immediate  exploratory  examination. 

The  operation  was  performed  under  ether  anaes- 
thesia. A  right  rectus  incision,  three  inches  long, 
was  made  at  the  level  of  the  umbilicus.  After  in- 
cising the  peritoneum,  a  considerable  amount  of 
uncoagulated,  bloody  fluid  escaped.  A  thickened 
discolored  mass,  slightly  adherent  to  the  posterior 
wall  of  the  uterus  and  extending  down  to  the  cul-de- 
sac  was  then  loosened  and  delivered  through  the 
incision.  This  proved  to  be  the  large  omentum, 
swollen,  oedema tous,  twisted  a  number  of  times  on 
its  long  axis,  and  gangrenous  at '  the  lower  part. 
.The  veins  were  swollen,  enlarged  and  some  contained 
blood-clots.  The  whole  omentum  was  removed  close 
to  the  transverse  colon,  after  t3dng  it  off  with  inter- 
rupted plain  catgut.  A  small,  slightly  adherent, 
firm  appendix  with  its  tip  pointing  upward  and  in- 
ward, was  then  removed.  Section  showed  an  ob- 
literating appendix.  There  was  also  a  marked 
Jackson's  membrane  present.  On  the  upper,  an- 
terior surface  of  the  uterus  were  four  small  fibroids 
ranging  in  size  from  one-half  to  one  centimeter  in 
diameter.  The  abdominal  incision  was  closed  in 
layers  without  drainage,  and  the  patient  was  re- 
moved to  her  room  in  good  condition.  The  con- 
valescence was  perfectly  normal  and  the  patient 
was  out  of  bed  at  the  end  of  two  weeks. 

The  pregnancy  progressed  smoothly  until  July 
23,  1 9 16.  The  membranes  ruptured  about  noon  and 
labor  pains  began  within  an  hour.  At  7  p.m.  the 
cervix  was  completely  dilated,  the  labor  pains  were 
very  strong  and  regular  and  occurring  about  every 
two  minutes.  The  fcetal  head  was  in  the  R.  O.  P. 
position.  Under  anaesthesia,  the  head  was  rotated 
to  the  R.  O.  A.  position,  and  an  eight  months' 
foetus  was  easily  delivered  with  medium  forceps. 
The  child  weighed  six  pounds  four  ounces.  A 
normal,  intact  placenta  and  membranes  were  ex- 
pelled fifteen  minutes  later.    The  uterus  contracted 
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firmly  and  examination  showed  a  second  degree 
laceration  of  the  perineal  body.  This  was  imme- 
diately repaired  with  No.  2  chromic  catgut  sutures. 
One  drachm  of  the  fluid  extract  of  ergot  was  given 
when  the  patient  awoke  from  the  anaesthetic. 

The  next  morning  the  patient  complained  of 
abdominal  distention,  pain,  and  inability  to  void. 
Examina*tion  showed  the  uterus  enlarged,  relaxed 
and  extending  up  to  the  right  costal  margin.  Vigor- 
ous uterine  massage  expressed  two  very  large  blood- 
clots  and  500  cubic  centimeters  of  urine.  A  firm 
abdominal  binder  was  applied  and  2  drachms  of  the 
fluid  extract  of  ergot  were  given.  No  further 
trouble  was  encountered  during  the  lying-in  period. 

January  9,  191 7.  Vaginal  examination  showed 
the  uterus  in  good  condition  and  freely  movable. 
No  nodules  on  the  anterior  surface  of  the  uterus 
could  be  palpated.  The  patient  was  feeling  very 
well  and  suffered  no  abdominal  pains. 

Causes.  Some  of  the  conditions  which  may 
give  rise  to  torsion  of  the  omentum  are  tu- 
berculous peritonitis,  hernias,  malignancy, 
appendicitis,  pelvic  inflammation,  adhesions, 
haemorrhage  within  the  abdomen  (i),  and 
accessory  omentum  which  becomes  strangu- 
lated by  torsion  (2).  Sudden  severe  strain, 
increased  peristalsis,  forcible  attempts  at  re- 
duction of  a  hernia  (3),  are  also  mentioned  as 
causes  of  this  condition. 

Mechanism.  The  following  theories  suggest 
possible  explanations  of  the  mechanism  of 
this  condition: 

1.  There  may  be  a  matting  of  the  free 
extremity  of  the  omentum  into  a  ball  which 
is  easily  rotated  (8). 

2.  There  may  be  a  band  of  omentum  ad- 
herent to  the  colon  which  acts  as  an  axis  (4). 

3.  The  omentum  may  be  made  to  roll  or 
flow  by  the  peristaltic  movements  of  the 
intestines  and  by  the  unequal  degree  of  pres- 
sure within  the  abdomen  caused  by  the 
transit  of  gas  through  the  intestinal  loops  (10). 

4.  The  omentum  may  act  like  a  semi-fluid 
body  and  forced  by  the  unequal  pressure, 
passes  among  the  abdominal  contents  in  the 
line  of  least  resistance  (10). 

5.  The  twisting  may  be  due  to  the  fact  that 
the  overdistended  veins  of  the  omentum  wrap 
themselves,  and  incidentally  the  omentum, 
about  the  shorter  and  stiffer  arteries  (11). 

6.  The  omentimi  is  compared  to  a  hand- 
kerchief, folded  triangularly,  which  is  fas- 
tened at  two  corners,  allowing  the  third  to 
rotate  (9). 


Types.  I.  Torsion  of  the  omentum  with- 
out a  co-existing  hernia,  involving  only  the 
omentum  or  involving  other  adherent  ab- 
dominal structures  (i). 

2.  Torsion  with  a  pre-existing  hernia  when 
there  may  be  (a)  intra-abdominal  torsion  in- 
volving the  hernia  strangulated  or  inflamed; 
(b)  intra-abdominal  torsion  without  involving 
the  hernia;  (c)  omental  torsion  within  the 
hernial  sac  only;  (d)  complicated  cases  in 
which  there  exists  both  intra-abdominal  and 
hernial  twisting  of  the  omentum,  or  in  which 
either  intra-abdominal  or  intra-hernial  torsion 
is  associated  with  retrograde  incarceration. 

The  amount  of  congestion  or  anaemia  varies 
and  may  be  accompanied  by  gangrene  and 
even  infection,  which  is  generally  from  a 
haematogenous  source.  The  gangrene  is  due 
to  strangulation  of  the  blood-vessels.  Thrombi 
may  also  form  from  which  emboli  may  be 
Uberated  and  carried  in  the  circulation  to 
distant  organs,  especially  the  lungs. 

Occurrence.  In  twelve  cases  reported  (10), 
torsion  of  the  omentum  occurred  seven  times 
in  the  male  and  five  in  the  female,  the  average 
age  being  36  years.  In  five  cases  the  entire 
omentum  was  involved.  Ten  of  the  cases 
were  acute,  one  was  chronic  and  no  mention 
was  made  of  the  other. 

Symptoms,  i .  Pain  is  a  constant  symptom 
and  is  generally  located  in  the  right  iliac 
region  (5).  However,  it  may  also  be  referred 
to  the  epigastrium  (7),  to  the  posterior  right 
kidney  region,  to  the  right  hip,  or  the  patient 
may  complain  of  a  slight  uneasiness  and 
bound-down  sensation  in  the  region  of  the 
appendix  (2).  It  may  also  be  a  constant, 
dull,  aching,  localized  pain  in  the  lower  abdo- 
men. Neither  rest  in  bed,  bowel  movements 
nor  food  have  any  effect  on  its  severity. 

2.  Bowels.  In  a  series  of  cases  (6),  it  was 
found  that  two  complained  of  diarrhoea,  six- 
teen were  reported  as  having  normal  bowel 
movements,  eleven  were  constipated,  and  five 
passed  flatus. 

3.  Nausea  and  vomiting.  These  are  not 
constant  symptoms.  In  the  above  series, 
they  were  present  in  35.8  per  cent  and  absent 
in  26.4  per  cent.  When  present,  however, 
they  were  frequent  and  violent,  occasionally 
alternating  with  diarrhoea  (7).     At  times,  the 
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vomiting  may  even  suggest  obstruction  of  the 
bowels  (i). 

4.  Temperature  and  pulse.  In  the  early 
stage,  before  complications  arise,  the  tem- 
perature and  pulse  may  or  may  not  be  affected. 
The  highest  temperature  recorded  was  102° 
F.  (2),  and  the  highest  pulse-rate  was  120 
(6). 

5.  Blood  pressure  and  examinations  have 
no  special  significance.  Veitor's  patient  had 
12000  white  blood  corpuscles  of  which  81  per 
cent  were  polymorphonuclear. 

6.  Headache  and  backache  occasionally 
occur  (i). 

7.  Prostration  may  be  present  (2). 

8.  Flushed  face  was  also  noted  by  Hale. 
Clinical  signs.    A  tumor  was  present  in  all 

but  three  of  the  cases  (6).  The  margins  were 
generally  ill-defined  and  the  tumor  may  ex- 
tend from  one  and  one-half  inches  below  the 
costal  margin  to  the  crest  of  the  right  ilium 
(10),  from  the  right  kidney  to  the  appendix 
region  (2),  or  there  may  be  a  large  swelling  on 
the  left  side  above  the  pubis,  attached  to  the 
uterus  and  palpable  through  the  vagina  (12). 
In  one  case  reported  (5),  no  mass  or  hernia 
could  be  felt,  but  the  whole  right  side  of  the 
abdomen  extending  to  the  median  line  was 
dull  and  flat  on  percussion. 

Abdominal  distention  was  noted  in  13.2 
per  cent  of  the  cases  (6).  Spasm  of  the  ab- 
dominal muscles  may  be  present  (i).  Ascites 
is  rarely  demonstrated. 

Diagnosis,  Bookman  states  that  purely 
abdominal  torsion  of  the  great  omentum  can- 
not be  diagnosed.  There  are  no  definite 
symptoms  until  sufficient  torsion  has  occurred 
to  interfere  with  the  return  circulation.  How- 
ever, in  the  absence  Of  a  hernia,  the  presence 
of  a  painful  spot,  which  gradually  increases  in 
severity  in  the  right  side  of  the  abdomen,  the 
mildness  of  the  symptoms  in  contradiction  to 
the  appendiceal  or  other  serious  intra- 
abdominal conditions,  may  point  to  the 
diagnosis.  If,  in  addition  to  the  above,  there 
is  an  early  or  sudden  appearance  of  an  ab- 
dominal tumor  with  indefinite  margins  and 
dull  on  percussion,  which  is  sensitive  but  not 
especially  painful,  or  if  there  is  a  large  re- 
sistant area,  then  a  diagnosis  of  torsion  of  the 
omentum  may  be  safely  made. 


Dijfferential  diagnosis.  Some  of  the  con- 
ditions which  simulate  torsion  of  the  omen- 
tum are  acute  and  chronic  appendicitis, 
obstruction  of  the  bowels,  extra-uterine  preg- 
nancy, abdominal  abscess,  kidney  stones, 
tumor  of  the  mesentery,  volvulous,  mesenteric 
thrombi. 

Prognosis,  The  prognosis  is  fairly  good  if 
an  early  operation  is  per  ormed.  The  mor- 
tality and  risk  increases  with  the  delay  in 
diagnosis  and  operation. 

Treatment.^  An  operation  should  be  per- 
formed as  soon  as  a  diagnosis  is  made.  In  the 
absence  of  a  diagnosis,  it  is  advisable  to  do  an 
exploratory  operation  in  cases  where  the 
symptoms  point  to  an  intra-abdominal  con- 
dition which  is  getting  worse. 

The  incision  is  made  over  the  most  promi- 
nent part  of  the  tumor  if  there  is  one  felt,  or 
ovier  the  spot  of  tenderness.  On  opening  the 
peritoneum,  there  is  generally  an  escape  of 
free  fluid,  of  variable  amount  and  color.  It 
may  vary  from  a  serous,  straw-colored  fluid 
(2)  to  a  dark  blue  suggesting  an  extra-uterine 
haemorrhage.  The  mass  is  easily  palpable  and 
can  be  readily  separated  from  the  surrounding 
tissues.  Hale  describes  a  peculiar  crepitant 
sensation  which  is  felt  when  breaking  up  the 
light  adhesions.  In  Veitor's  case,  the  mass 
was  blue-black  in  cojor  and  contained  numer- 
ous pulsating  arteries,  and  was  twisted  from 
right  to  left  eight  or  nine  t'mes.  In  neglected 
cases  necrosis  or  gangrene  of  the  omentum 
will  be  found.  It  is  best  to  remove  the 
omentum  close  to  the  transverse  colon,  so  as 
to  prevent  the  extension  of  thrombi  or  the 
formation  of  abscesses  of  the  omentum  (3). 
The  appendix  should  be  removed  at  the  same 
time  and  the  abdomen  closed  in  layers  with- 
out drainage  unless  infection  is  present. 

Complications,  Infections,  adhesions,  throm- 
bi and  emboli  are  the  most  common  compli- 
cations. During  pregnancy,  the  expulsion  of 
the  foetus  may  occur. 

COMMENT 

There  have  been  very  few  cases  of  intra- 
abdominal torsion  of  the  omentum  without  a 
co-existing  hernia.  I  have  been  unable  to 
find  any  record  of  a  successful  operation  for 
this  condition  during  pregnancy. 


36 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


The  primary  cause  of  the  torsion  of  the 
great  omentum  in  this  case  was  probably  an 
adhesion  of  the  tip  of  the  omentum  to  the 
cul-de-sac.  The  pressure  from  the  growing 
uterus  and  the  peristaltic  action  of  the  in- 
testines together  with  the  congestion  of  the 
veins  of  the  great  omentimi  were  xmdoubtedly 
secondary  causes  of  this  condition.  When  the 
veins  of  the  omentiun  become  engorged  and 
swollen,  they  tend  to  wrap  themselves,  and 
incidentally  the  omentum,  about  the  shorter 
and  stiflfer  arteries  (ii). 

A  localized  point  of  tenderness*  normal  tem- 
perature, pulse  and  respiration,  and  the  ab- 
sence of  nausea  and  vomiting  in  the  early 


stages  of  pregnancy  are  a  group  of  symptoms 
very  suggestive  of  torsion  of  the  great  omen- 
tum. 
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DUODENECTOMY— ITS  EFFECT  UPON  THE  LIFE  OF  AN  ANIMAL 

Transplantation  of  the  Pancreatic  Duct^ 

By  ERNEST  G.  GREY,  M.D.,  Baltimore 

From  the  Suzgical  Division  of  the  Hunteiian  Labontoiy,  The  Johns  Hopkins  University. 


UNLIKE  the  stomach,  jejunum,  ileum, 
and  colon,  the  duodenum  has  long 
been  regarded  as  a  most  important 
organ  in  the  human  economy.  Before  the 
dawn  of  the  modern  surgical  era,  this  view 
probably  was  fostered  by  the  anatomical 
knowledge  that  the  great  digestive  glands — 
the  pancreas  and  the  liver— discharge  their 
respective  secretions  into  this  segment  of  the 
intestinal  tract.  More  recently  the  shocking 
death  rate  attending  the  extirpation  of  duode- 
nal cancers  has  worked  to  eUcit  respect  for 
this  organ,  even  from  the  surgeon. 

Perhaps  the  greatest  interest,  however,  was 
awakened  in  regard  to  the  functions  of  the 
duodenum  when  Pflueger  ^  linked  this  organ 
with  the  pancreas  in  his  neurogenic  theory  of 
diabetes.  Pflueger  and  his  school,  it  will  be 
recalled,  contended,  even  up  to  the  former's 
death,  that  a  nerve  mechanism  in  the  wall  of 
the  duodenum  governs  the  activity  of  the 
pancreas,  in  so  far  as  its  antidiabetic  function 
is  concerned,  and  accordingly,  that  extirpa- 


tion of  the  duodenum  causes  diabetes.  This 
conception,  of  course,  lost  recognition  when 
Minkowski  in'  1907  exhibited  a  dog  appar- 
ently in  good  health  with  full  carbohydrate 
tolerance  from  which  the  duodenum  (togeth- 
er with  the  greater  portion  of  the  pancreas) 
had  been  extirpated  four  weeks  previously. 
Subsequent  to  the  demonstration  the  animal 
was  again  operated  upon  to  remove  the  re- 
maining fragment  of  pancreas.  Five  hours 
later  sugar  appeared  in  the  urine  and  the  dog 
became  diabetic. 

Pflueger's  experiments,  then,  have  served 
not  only  to  demonstrate  the  absence  of  a 
duodenal  control  over  the  antidiabetic  func- 
tion of  the  pancreas  but  also  to  lessen  our 
conception  of  the  importance  of  the  duodenum 
in  the  life  of  an  animal.  They  do  not,  however, 
warrant  any  conclusion  being  drawn  as  to  the 
remote  effects  of  duodenectomy.  Whether 
a  duodenectomized  animal  will  succumb  in 
the  course  of  a  few  months  from  inanition  or 
other  disturbances  has  remained  an  unsettled 


'Pflueger.  See  Allen,  Glycosuria  and  Diabetes.  W.M.Leonard,  1913,  *  Minkowski.    Totolextirpation    des  Duodenums.    Deutsche  med. 

p.  468.  Wchnschr.,  1908,  xxxiv,  45. 

^  Read  before  The  Johns  Hopkins  Medical  Society,  January  7,  1918.    Received  for  publication  August  3,  xqi8. 


GREY:    DUODENECTOMY 


37 


question;    and    subsequent    studies    in    this 
field  have  failed  to  settle  the  matter. 

The  reason  for  this  becomes  more  or  less 
obvious  when  one  considers  the  anatomical 
relationships  of  the  duodenum  and  the  pan- 
creas in  the  dog.  The  ducts  of  the  pancreas 
emerge  from  tbs  main  portion  of  the  gland 
which  lies  closely  approximated  to  the  duo- 
denum. The  pancreaticoduodenal  vessels  lie 
between  the  two  organs.  When  the  duodenum 
is  resected  not  only  is  the  blood  supply  of  the 
pancreas  greatly  affected  but  the  ducts  are 
severed  as  well.  It  is  these  conditions  which 
have  made  it  necessary — in  all  of  the  experi- 
ments recorded — to  extirpate  the  greater 
portion  of  the  pancreas  along  with  the  segment 
of  intestine. 

The  problem  connected  with  the  biliary 
tract  has  been  met  successfully  by  diverting 
the  bile  into  the  intestine  (cholecystenter- 
ostomy).  The  problem  of  pancreatic  diges- 
tion, on  the  other  hand,  still  awaits  solution 
since  in  Pflueger's  experiments  and  in  those 
subsequently  recorded,  the  supply  of  pan- 
creatic juice  had  been  withdrawn  permanently 
from  the  intestines. 

In  order  to  determine  then  whether  the 
presence  of  the  duodenum  is  essential  to  the 
continued  good  health  of  a  dog  it  will  be  neces- 
sary to  devise  a  surgical  technique  by  means  of 
which  (i)  the  pancreas  may  be  left  intact 
with  an  unimpaired  blood  supply,  and  (2)  the 
pancreatic  secretion  may  be  discharged  into 
the  digestive  tract.  It  is  with  these  problems 
that  the  experiments  detailed  in  this  report 
are  concerned. 

In  the  course  of  some  work  ^  having  to  do 
with  the  effects  of  pancreatic  juice  upon  the 
level  of  gastric  acidity,  the  major  pancreatic 
duct  with  a  small  segment  of  neighboring 
duodenum  was  successfully  transplanted  into 
the  gastric  wall.  As  the  study  progressed  it 
became  desirable  to  resect  the  greater  portion 
of  the  duodenimi  in  order  that  the  pancreas 
might  be  left  with  but  one  channel  of  commu- 
nication with  the  digestive  tract;  namely,  the 
major  duct  opening  into  the  stomach.  A 
review  of  the  literature,  however,  revealed  no 
investigations  in  which  these  experimental 

^  Grey.  The  diversion  of  the  pancreatic  juice  from  the  duodenum  into 
the  stomach.  Its  e£Fects  upon  the  level  of  gastric  acidity  and  upon  the 
J.  Exp.  Med.,  1917,  xxvi,  835. 


conditions  had  been  met.  From  these  consid- 
erations it  is  evident  how  what  at  first  appeared 
to  be  merely  a  subsidiary  phase  of  the  work  on 
gastric  acidity,  subsequently  developed  into  a 
separate  problem. 

LITERATUEE 

In  1907  Minkowski*  extirpated  the  entire 
duodenum.  This  was  the  first  successful 
duodenectomy  experiment  recorded.  To- 
gether with  the  duodenum,  Minkowski  excised 
the  greater  part  of  the  pancreas,  that  is,  the 
main  body  of  the  gland,  including  the  pan- 
creatic ducts,  which  lies  adjacent  to  the  intes- 
tine. The  bile  stream  was  diverted  into  the 
jejunum  by  means  of  a  cholecystenterostomy. 
A  gastro-enterostomy  re-established  the  chan- 
nel of  communication  between  the  stomach 
and  the  upper  intestine.  Subsequent  to  the 
operation  the  dog  was  lively  and  displayed 
a  marked  voraciousness.  Sugar  appeared  in 
the  urine  only  in  the  specimens  secured 
immediately  after  the  operation.  A  rich 
carbohydrate  diet  later  led  to  no  glycosuria. 
As  mentioned  in  a  precedmg  paragraph  the 
dog  was  observed  under  these  conditions  for 
but  four  weeks,  as  this  was  regarded  as  a 
sufficient  interval  to  establish  Minkowski's 
contention  that  extirpation  of  the  duodenum 
does  not  lead  to  the  development  of  the 
diabetic  state. 

Bickel,'  in  1909,  reported  the  successful 
extirpation  of  the  duodenum  in  two  dogs, 
one  of  which  survived  for  10  days  and  the 
other  for  a  period  of  ^}4  weeks.  In  these 
experiments  the  pylorus  was  closed  and  a 
gastro-enterostomy  performed.  The  common 
opening  of  the  ductus  choledochus  and  the 
major  pancreatic  duct  were  sewed  into  the 
skin.  As  it  is  practically  imp>ossible  to  carry 
out  the  latter  procedure  without  preserving 
some  of  the  mucosa  adjacent  to  the  papilla  of 
Vater,  it  is  questionable  whether  Bickel's 
experiments  should  be  accepted  as  represent- 
ing complete  duodenectomies. 

Bickel  refers  to  some  studies  of  Katzen- 
stein  carried  out  in  his  laboratory  which 
indicate  that  the  duodenal  mucosa,  when 
it  is  sutured  into  the   gasfric  wall,   is  al- 

<  Minkowski.  Loc.  cit. 

*  Bickel.    Beobachtungen  an  Hunden  mit  eztirpiertem  Duodenum. 
Berl.  klin.  Wchnschr.,  1909,  xlvi,  1201. 
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ways  digested,  even  in  the  presence  of  a  good 
blood  supply.  To  these  findings  I  must 
take  exception  since  in  some  experiments, 
the  results  of  which  have  already  been 
published,^  I  noted  duodenal  transplants  in 
the  wall  of  the  stomach  in  a  healthy  state  of 
preservation  many  months  subsequent  to 
the  operations.  Mann*  apparently  has  had 
much  the  same  experience  with  jejunal  trans- 
plants. . 

In  his  report  of  some  experimental  work  on 
the  upper  intestine  in  1 910,  Matthews  •  makes 
the  statement  that  total  extirpation  of  the 
duodenum  is  incompatible  with  life  longer 
than  72  hours.  Matthews,  it  would  appear, 
was  not  familiar  with  the  classical  experiments 
of  Minkowski.  His  findings,  nevertheless, 
serve  to  emphasize  the  difficulties  which  one 
encounters  in  attempting  a  resection  of  this 
portion  of  the  intestinal  tract. 

In  191 2  Stone,  Bernheim  and  Whipple* 
reported  the  results  of  some  investigations 
with  closed  duodenal  loops.  The  duodenum 
was  divided  just  distal  to  the  entrance  of  the 
major  pancreatic  duct,  and  again  at  the  begin- 
ning of  the  jejunum.  This  afforded  an  isolated 
loop  from  12  to  15  centimeters  in  length. 
From  a  number  of  dogs  such  a  loop  was 
resected.  Of  the  latter  group  one  animal 
lived  for  a  period  of  8  weeks.  The  investiga- 
tors concluded  from  this  experiment  that  the 
part  of  the  digestive  tract  included  in  the  loop 
is  not  essential  to  life. 

Stassoff,^  in  1914,  published  some  interest- 
ing studies  on  intestinal  compensation  follow- 
ing the  resection  of  different  portions  of  the 
alimentary  tract.  While  success  attended  his 
efforts  to  remove  segments  of  the  stomach, 
jejunum,  ileum,  and  colon,  all  his  attempts  to 
resect  the  entire  duodenum  and  transplant  the 
bile  and  pancreatic  ducts  into  the  jejunum 
were  without  result.  He  alludes  in  detail  to 
the  various  hypotheses  found  in  the  literature 
which  have  been  advanced  to  explain  the  fatal 

» Grey.  Loc.  dt. 

*  Mann.  Effect  on  jejunal  mucosa  of  exposure  to  gastric  juice.  J.  M. 
Research,  1917.  xxxv,  289. 

*  Matthews.  One  of  the  functions  of  the  duodenum.  J.  Am. M. Ass., 
X910,  Iv,  393. 

*  Stone,  Bernheim,  and  Whipple.  Intestinal  obstruction:  a  study  of 
the  toxic  factors.  Bull.  Johns  Hopkins  Hosp.,  1912,  xxiii,  159. 

*  Stassoff.  Experimentelle  Untersuchungen  ueber  die  kompensato- 
rischen  Vorgaenge  bei  Darmresektionen.  Beitr.  z.  klin.  Chir.,  1914, 
ixxxix,  527. 


results  attending  duodenectomy  ex|>erinients. 
Bickel's  •  two  duodenectomized  dogs  which 
succumbed  lo  days  and  4^  weeks  respective- 
ly after  the  operation  are  cited.  Stassoff 
concludes  that  the  reason  why  animals  cannot 
survive  a  duodenal  resection  for  any  appreci- 
able length  of  time  lies  in  the  fact  that  the 
stomach  and  remaining  intestine  are  unable  to 
compensate  fully  for  this  portion  of  the  ali- 
mentary tract.  Gastric  and  jejunal  digestive 
activities  may  for  a  short  time,  he  thinks, 
compensate  for  the  loss  of  the  duodenum. 

METHODS  AND  RESULTS 

The  results  of  the  first  few  experiments 
sufficed  to  make  it  clear  that  a  successful 
extirpation  of  the  duodenum  would  depend 
upon  the  solution  of  three  main  problems, 
viz.:  (i)  the  resection  of  the  duodenum  with- 
out embarrassing  the  blood  supply  of  the  pan- 
creas, (2)  the  transplantation  of  the  major 
pancreatic  duct  into  the  jejunum,  (3)  and  the 
management  of  the  operation  whereby  all  of 
the  reconstructive  steps  might  be  accom- 
plished without  sacrificing  the  life  of  the 
animal.  It  took  some  time  to  develop  each  of 
these  steps  in  turn. 

The  first  problem  which  concerns  the  blood 
supply  of  the  pancreas,  was  met  by  excising 
the  duodenum  in  such  a  manner  that  a  narrow 
strip  of  the  muscle  fibers,  through  which  the 
branches  of  the  pancreaticoduodenal  vessels 
enter  the  bowel,  is  left  attached  to  the  blood- 
vessels. As  the  main  artery  and  vein  become 
separated  irom  the  intestine  where  the  tail  of 
the  pancreas  bends  away  from  the  bowel,  the 
ligation  and  division  of  the  vessels  supplying 
the  distal  portion  of  the  duodenum  is  easily 
accomplished.  Opposite  to  the  body  of  the 
gland,  however,  it  is  necessary  to  make  two 
incisions  into  the  outer  layer  of  muscle  cells  in 
the  duodenal  wall,  in  a  direction  parallel  to  the 
long  axis  of  the  latter  and  close  to  the  peri- 
toneal reflexions  over  the  pancreas.  A  delicate 
sheet  of  muscle  cells  is  then  stripped  back 
from  the  bowel  between  the  two  cuts,  dividing, 
as  the  dissection  continues,  the  branches 
entering  the  wall  from  the  adjoining  pan- 
creaticoduodenal vessels.  These  branches  are 
temporarily   secured   with   delicate    clamps. 

*  Loc.  dt. 
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Subsequent  to  the  resection  the  larger  bleeders 
are  ligated.  Haemostasis  is  chiefly  accom- 
plished, however,  by  drawing  together  the 
fragments  of  remaining  muscle  tissue  with  a 
continuous  stitch  of  fine  silk.  After  a  little 
practice  this  procedure  may  be  accomplished 
¥dthout  either  opening  the  lumen  of  the  bowel 
or  leaving  behind  the  smallest  trace  of  mucosa, 
and  without  in  any  way  interfering  with  the 
blood  supply  of  the  pancreas. 

While  the  principal  object  of  this  research 
has  been  to  excise  the  duodenal  mucosa  in  its 
entirety,  it  is  clear  that  with  the  technique 
just  described,  practically  all  of  the  coats  are 
removed,  since  the  remaining  muscular  tissue 
is  so  fragmented  that,  at  the  most,  only 
scattered  nerve  cells  may  be  left  behind.  The 
question  of  the  significance  of  a  duodenal 
nerve  plexus,  so  far  as  it  affects  the  anti- 
diabetic function  of  the  pancreas,  of  course 
was  practically  settled  by  Minkowski.^  Leav- 
ing this  aside  the  function  of  the  duodenimi 
is  strictly  of  a  digestive  nature.  It  is  con- 
cerned with  three  factors:  the  influences 
which  are  exerted  upon  other  parts  of  the 
digestive  tract  by  means  either  of  reflexes  or 
of  hormones,  the  digestive  juices  which  enter 
it  from  the  liver  and  the  pancreas,  and  the 
secretion  which  is  poured  out  from  the  in- 
trinsic glands.  All  of  these  factors  are  inextri- 
cably bound  up  with  the  mucous  coat. 

The  second  problem,  namely  the  trans- 
plantation of  the  major  pancreatic  duct  into 
the  jejunum,  was  successfully  solved  by  using 
the  following  technique:  After  locating  the 
duct,  which  lies  between  2  and  3  centimeters 
proximal  to  the  line  of  transition  between  the 
body  and  the  tail  of  the  pancreas,  the  adjoin- 
ing gland  for  a  distance  of  about  a  centimeter 
on  all  sides  of  the  duct  is  gently  stripped  back 
from  the  duodenal  wall.  The  gland,  however, 
is  not  opened  to  expose  any  of  the  intrapan- 
creatic  portion  of  the  duct.  The  muscular 
coat  is  now  split  and  the  duct  freed  down  to  its 
implantation  into  the  mucosa.  At  this  level  it 
is  divided  flush  with  the  outer  surface  of  the 
latter.  In  this  way  no  fragments  of  mucous 
membrane  are  left  attached  to  it.  This  affords 
an  extrapancreatic  duct  which  measures 
approximately  5  to  8  millimeters  in  length. 

^  Minkowski.  Loc.  dt. 


At  this  stage  an  appropriate  loop  of  upper 
jejunum  is  approximated  to  the  pancreas.  The 
jejunum  here  must  lie  comfortably  without 
causing  any  proximal  or  distal  kinking  and  it 
must  exert  no  tension  on  the  adjoining  gland. 
A  small  puncture  wound  is  made  in  the 
jejunal  wall  facing  the  pancreas  through  which 
the  duct  is  introduced  into  the  lumen  of  the 
bowel.  This  step  is  facilitated  by  carrying  the 
tip  of  a  delicate  needle  threaded  with  silk  into 
the  Imnen  about  lyi  centimeters  distal  to  the 
puncture  wound  and  bringing  it  out  again 
through  the  latter.  The  thread  is  then  at- 
tached to  the  end  of  the  duct.  When  trac- 
tion is  made  upon  the  thread  the  duct  enters 
the  lumen  and  the  tip  is  drawn  distalward  in 
the  intestine.  At  this  time  the  thread  is  cut 
flush  with  the  surface  of  the  bowel.  Fine 
stitches  are  placed  so  as  to  tack  the  pancreas 
surrounding  the  duct  to  the  intestinal  wall. 
The  suture  line  is  covered  with  omentum. 

When  animals  which  are  otherwise  normal 
are  operated  upon  in  this  manner  they  con- 
tinue in  good  health.  In  certain  instances, 
.  however,  ulcers  develop,  due  undoubtedly  to 
the  absence  of  the  alkaline  pancreatic  juice 
in  this  segment  of  the  intestine.  The  occur- 
rence of  peptic  ulcerations,  of  course,  has  no 
significance  so  far  as  the  success  of  the  trans- 
plantation itself  is  concerned. 

Subsequent  examination  shows  a  natural 
appearing  pancreas  free,  so  far  as  can  be  as- 
certained by  palpation,  from  any  sclerotic 
process.  Histological  study  corroborates  this 
impression  and  discloses  a  noimal  looking 
gland.  The  gross  architecture  is  best  under- 
stood by  referring  to  the  accompanying  photo- 
graph which  pictures  a  specimen  secured  by 
sacrificing  an  anunal  6  months  after  the  duct 
had  been  transplanted.  The  portion  of  the 
duct  which  was  left  free  in  the  intestinal  lumen 
at  the  time  of  the  operation  has  disappeared — 
presumbly  a  long  time  back.  At  the  line  of 
transition  between  the  duct  and  the  intestinal 
mucosa  there  is  a  very  small  circular  fold  of 
mucous  membrane  which  serves  to  protect  the 
former  from  the  contents  of  the  bowel.  The 
duct  at  its  termination  here  is  very  narrow, 
and  when  sought  for,  it  is  found  with  difli- 
culty.  Distal  .to  the  wall  of  the  bowel,  how- 
ever, there  is  a  dilatation  of  the  duct,  most 
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marked  in  the  portion  which  traverses  the 
body  of  the  gland. 

Patrie,  Pyle  and  Vale  ^  have  recently  des- 
cribed a  technique  for  re-establishing  a  con- 
nection between  the  pancreatic  ducts  and  the 
intestine  somewhat  similar  to  that  just  out- 
lined. Apparently  they  were  at  work  on  this 
problem  at  approximately  the  time  these  ex- 
periments were  underway.  While  the  details 
of  their  method  differ  to  a  certain  extent  from 
those  used  here,  theii:  results,  nevertheless, 
serve  to  emphasize  the  theme  of  the  preceding 
paragraph,  viz.,  that  the  pancreatic  duct  may 
be  made  to  function  satisfactorily  when  it  is 
transplanted  to  another  segment  of  the  in- 
testinal tract. 

After  the  duodenum  has  been  resected  the 
continuity  of  the  gastro-intestinal  tract,  of 
course,  may  be  re-established  by  means  either 
of  a  gastro-enterostomy  or  an  end-to-end  su- 
ture at  the  pylorus.  In  the  experiments 
referred  to  here  the  latter  method  was  used; 
that  is,  the  end  of  the  proximal  jejunimai  was 
anastomosed  to  the  open  end  of  the  stomach. 
To  insure  the  complete  removal  of  the  duode- 
num a  ring  of  gastric  wall  about  i  centimeter 
wide  at  the  pyloric  sphincter  was  excised,  as 
well  as  3  or  4  centimeters  of  the  first  portion 
of  the  jejunum. 

Two  methods  also  were  available  for  dealing 
with  the  biliary  supply  to  the  digestive  tract, 
viz.,  a  cholecystenterostomy  and  a  cholecyst- 
gastrostomy.  Preference  was  given  to  the 
former  procedure  though  it  was  shown  in 
some  earlier  experiments  *  that  all  of  the  bile 
may  be  diverted  permanently  into  the  stom- 
ach without  in  any  recognizable  way  affecting 
the  health  and  nutrition  of  the  animal. 

The  third  problem  concerns  the  general  plan 
of  attack,  so  far  as  the  various  operative  steps 
are  concerned.  Upon  this,  perhaps,  as  much 
as  upon  any  of  the  other  features,  depends  the 
success  or  failure  of  the  undertaking.  The  ex- 
periences of  other  investigators  in  this  field,  as 
well  as  the  results  of  surgeons  who  have  at- 
tempted duodenal  resections  in  human  cases, 
indicate  most  clearly  the  seriousness  of  any 
operation  having  to  do  with  the  proximal 
duodenum.   Aside  from  any  of  the  plastic  or 

1  Patrie,  Pyle  and  Vale.  Recent  ezpezimental  studies  on  the  pancreas. 
Slug..  Gynec  &  Obst.,  19x7,  xziv.  479. 

s  Grey.  Lo(.  cit. 


reconstructive  steps,  the  resection  simply  of 
this  portion  of  the  intestine  is  conducive  to 
cardiovascular  and  other  changes  which  sug- 
gest or  really  constitute  a  state  of  shock.  To 
undertake,  then,  in  one  operation  a  transplan- 
tation of  the  pancreatic  duct  and  a  suture  of 
the  gall-bladder  subsequent  to  a  duodenec- 
tomy  is  to  exceed  the  limits  of  physiological 
reaction. 

For  this  reason  the  operation  was  divided 
into  three  stages,  leaving  an  interval  of  a 
number  of  weeks  between  each  two  steps. 
In  the  first  stage  the  common  duct  was  identi- 
fied and  divided  between  Ugatures.  The  gall- 
bladder was  then  anastomosed  to  the  proximal 
jejunum.  After  the  animals  had  fully  recov- 
ered and  apparently  were  in  good  health  the 
second  step  was  undertaken.  This  consisted 
of  a  transplantation  of  the  major  pancreatic 
duct — also  into  the  proximal  jejunum — ^follow- 
ing the  plan  outlined  in  another  section  of 
this  report.  At  the  same  time,  the  lesser 
pancreatic  duct,  which  enters  the  intestine  at 
the  papilla  of  Vater,  was  dissected  out  and 
divided  between  hgatures.  Practically  the 
entire  output  of  pancreatic  juice  was  thus 
diverted  from  the  duodenum  into  the  upper 
jejuniun. 

In  the  concluding  state  of  the  series  the 
duodeniun  was  resected.  The  surgical  diffi- 
culties  encountered  at  this  time  were  not 
inconsiderable  since  the  proximal  jejunvim  was 
adherent  both  to  the  pancreas  and  to  the  gall- 
bladder. Where  care  had  been  exercised, 
however,  in  the  first  and  second  stages  in 
selecting  the  proper  jejunal  sites  for  the  re- 
ception of  the  gall-bladder  and  the  pancreatic 
duct,  it  was  possible  in  the  concluding  opera- 
tion to  anastomose  the  upper  end  of  the 
jejunum  to  the  stomach. 

This  investigation  was  started  in  the  fall  of 
1916.  As  a  result  of  the  first  or  the  second 
operation  many  of  the  animals  succumbed, 
some  to  distemper,  others  to  pneumonia. 
Four  recovered  from  the  effects  of  the  second 
stage  and  appeared  to  be  in  excellent  con- 
dition. Of  this  number,  however,  two  sub- 
sequently died  from  an  acute  peritonitis  be- 
fore it  was  considered  advisable  to  attempt 
the  duodenal  resection.  Postmortem  examina- 
tion, in  each  of  these  cases,  disclosed  a  per- 
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forated  peptic  ulcer  (in  the  distal  duodcQum 
in  one  animal,  and  in  the  first  inch  of  the 
jejunum  above  the  transplanted  pancreatic 
duct  in  the  other)  which  owed  its  inception, 
undoubtedly,  to  the  absence  of  the  strongly 
alkaline  pancreatic  juice  from  this  segment  of 
the  intestine.  A  third  dog  died  at  the  time  of 
the  concluding  operation,  apparently  from 
shock. 

The  fourth  animal,  which  furnishes  the 
basis  for  this  report,  withstood  the  third 
stage  well  and  was  active  and  hungry  on  the 
day  following  the  operation.  Eight  and  one- 
half  months  later  it  was  shown  before  a  medi- 
cal society,  and  at  that  time  appeared  to  be  in 
perfect  health.  Five  weeks  subsequent  to  this 
the  dog  died  rather  suddenly  having  shown 
symptoms  of  an  acute  intestinal  complication. 
At  necropsy  the  jejunum,  about  3  centimeters 
distal  to  the  Une  of  the  gastrojejunal  anasto- 
mosis, was  found  to  be  collapsed  and  kinked  by 
a  peritoneal  band  which  extended  across  it 
from  the  mesentery  below  to  the  under  surface 
of  the  liver  on  the  opposite  side.  Immediately 
above  this  area  the  intestine  was  considerably 
distended.  Except  for  the  changes  incident  to 
the  obstruction,  nothing  abnormal  was  made 
out  in  the  abdomen.  Both  the  cholecysten- 
terostomy  wound  and  the  transplanted  pan- 
creatic duct  had  healed  perfectly.  There  were 
no  discernible  changes  in  the  pancreas.  Had 
there  been  no  accidental  complication  of  this 
nature  it  seems  fair  to  assume  that  the  animal 
would  have  continued  to  hve  in  good  health. 

A  careful  consideration  now  of  the  experi- 
mental results  of  the  series  as  a  whole  reveals 
nothing  which  would  indicate  that  an  animal 
prepared  in  this  way  might  not  live  for  many 
years.  Certainly  there  is  reason  for  but  little 
doubt  that  had  there  been  better  faciUties  at 
hand  for  caring  for  the  dogs,  a  much  higher 
percentage  might  have  been  carried  success- 
fully through  the  three  stages  of  the  opera- 
tion. 

As  regards  the  observations  made  on  this 
dog,  the  following  points  may  be  mentioned: 
Sugar  was  never  found  in  any  of  the  specimens 
of  urine  obtained  either  shortly  after  the  re- 
section of  the  duodenum  or  in  the  course  of  the 
subsequent  months.  The  appetite  was  good, 
in  fact  above  the  average,  at  all  times.  While 


Fig.  I.  Specimen  showing  an  anastomosis  between  the 
major  pancreatic  duct  and  the  jejunum.  From  a  dog 
sacrificed  six  months  after  the  operation.  P.  pancreas; 
J,  jejunum;  D,  major  pancreatic  duct;  O,  opening  of 
duct  into  intestine. 

the  stools  were  never  examined  microscopical- 
ly, they  were  not  unusual  in  appearance, 
being  formed  and  of  the  usual  color. 

The  dog  was  very  active,  perhaps  unusually 
so,  throughout  the  g}/^  months  of  observation. 
This  fact  probably  explains  why  the  animal 
did  not  put  on  more  weight.  It  was  a  rather 
small  mongrel  terrier  weighing  at  the  time  of 
the  first  operation  approximately  16K  pounds. 
The  dog  was  not  quite  full  grown.  Two  weeks 
subsequent  to  the  duodenectomy,  which  was 
carried  out  7  weeks  after  the  preliminary 
cholecystenterostomy,  it  weighed  i6|^ 
pounds.  In  the  course  of  the  following  9^^ 
months  it  gained  6  ounces. 

In  certain  preliminary  experiments,  men- 
tioned in  another  place,'  the  major  pancreatic 
duct  together  with  a  small  segment  of  duode- 
num was  transplanted  into  the  gastric  wall. 
Two  additional  stages  were  used  to  accom- 
plish an  anastomosis  between  the  gall-bladder 
and  the  stomach,  and  the  resection  of  the 
duodeniun.  Each  of  the  animals  prepared  in 
this  way  showed  a  marked  and  progressive 
disturbance  of  nutrition  and  succumbed  in 
about  5  weeks  (subsequent  to  the  duode- 
nectomy). This  picture,  one  of  inanition,  of 
course  affords  unmistakable  evidence  of  a 
great  disturbance  in  the  digestive  processes  at 
work  in  the  stomach  and  intestines.  A  gastri- 
tis, rather  advanced  in  degree,  probably  also 
contributed  to  the  animals'  condition.  Noth- 
ing similar  to  this  syndrome  was  noticed, 
either  clinically  or  at  necropsy,  in  the  course 
of  the  experiments  reported  at  this  time. 
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SUMMARY  AND  CONCLUSIONS 

From  the  results  of  the  experunents  out- 
lined above,  certain  definite  conclusions  may 
be  drawn.  In  the  first  place  they  demonstrate 
that,  so  far  as  the  surgical  technique  is  con- 
cerned, the  major  pancreatic  duct  can  be 
transplanted  successfully  into  the  jejunum. 
Many  months  subsequent  to  this  operation 
nothing  abnormal  is  made  out  in  the  micros- 
copical or  the  gross  architecture  of  the  pan- 
creas except  a  dilatation  of  the  duct,  most 
apparent  in  the  third  proximal  to  the  intestine. 
The  ostium  at  the  lumen  of  the  bowel  remains 
patent. 

It  is  evident,  in  the  second  place,  that  both 
the  biliary  and  the  pancreatic  secretions  may 
be  successfully  diverted  from  the  duodenum 
into  the  upper  jejunum.  The  withdrawal  of 
these  alkaline  juices  from  the  duodenum  must 
profoundly  affect  the  chemistry  of  duodenal 
digestion,  since  peptic  ulcers  not  unfrequently 
develop  here  under  such  conditions.  The 
subsequent  resection  of  the  duodenum  and  the 
suture  of  the  jejunum  (which  now  receives  the 
pancreatic  juice)  to  the  stomach  eliminates 
his  complication.  Upon  the  re-establishment 
of  channels  of  communication  between  the 
liver  and  pancreas,  and  the  gastro-intestinal 
tract,  of  course,  depends  the  character  of  the 
nutrition  of  the  animal  since  serious  dis- 
turbances in  intestinal  digestion  arise  in  the 
absence  of  the  secretions  from  these  glands. 

The  third  point  concerns  the  blood-vessels 
of  the  pancreas.  It  is  apparent  from  the 
protocol  of  the  duodenectomized  animal  that 
it  is  possible  to  resect  the  duodenum — every 
trace  of  mucosa  and  approximately  all  of  the 
muscular  coats — without  embarrassing  the 
vascular  supply  of  the  adjacent  pancreas. 
This  accomplishment  does  away  with  the  ne- 


cessity of  excising  the  greater  portion  of  the 
gland,  a  recourse  to  which  Minkowski  was 
forced  to  turn  when  he  sacrificed  the  pan- 
creaticoduodenal vessels  with  the  duodenum. 

A  fourth  conclusion  may  be  advanced, 
concerning  the  plan  of  the  various  ojjerative 
steps.  The  results  of  the  experimental  work 
outlined  above  have  demonstrated  that  suc- 
cess can  only  be  looked  for  in  excising  the  duo- 
denum and  carrying  out  the  reconstructive 
steps  when  the  operation  is  divided  into  a 
number  of  stages,  leaving  an  interval  of  sever- 
al weeks  at  least  between  the  successive  steps 
of  the  procedure. 

Finally,  regarding  the  importance  of  the 
duodenum  to  the  life  of  an  animal  the  follow- 
ing conclusions  may  be  drawn:  Minkowski's 
experiments  sufiiced  to  establish  the  fact  that 
the  resection  of  the  duodenum,  per  se,  has 
nothing  to  do  with  the  development  of  dia- 
betes. The  experiments  reported  at  this  time 
afford  indisputable  evidence  that  the  presence 
of  the  duodenum  is  not  essential  to  the  life  and 
comparative  good  health  of  a  dog,  at  least  for 
9>^  months,  provided  that  the  pancreas  and 
the  liver  continue  actively  to  discharge  their 
respective  secretions  into  the  gastro-intestinal 
tract.  Since  the  animal  reported  here  suc- 
cumbed in  the  end  to  a  complication  which  has 
nothing  to  do  with  the  operative  measures 
suggested,  or  with  the  loss  of  the  duodenum, 
it  seems  fair  to  assume  that  with  a  large 
series  of  animals,  working  under  favorable 
conditions,  a  few  would  live  for  a  much  longer 
period  of  time.  From  these  considerations, 
then,  it  is  evident  that  the  conclusions  of 
Stassoff  regarding  the  inability  of  the  remain- 
ing gastro-intestinal  tract  to  compensate  for 
the  loss  of  the  duodenum  are  not  substan- 
tiated by  experiment. 
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Report  op  a  Case  of  Botrioid  Chondrosarcoma  of  the  Endometrium 

By  ISIDOR  PERLSTEIN,  M.i;).,  Chicago 

From  the  Nelson  Morris  Memorial  Institute  for  Medical  Research  and  the  Pathological  Laboratoiy  of  Michael  Reese  Hospital 


MIXED  tumors  occur  more  frequently 
in  the  urogenital  tract  than  in  any 
other  portion  of  the  human  body. 
In  the  female  genital  organs  they  are  quite 
frequently    found    in    the    ovary    (dermoid, 

teratoma.). 

They  are  of  rare  occurrence  in  the  vagina, 
the  cervix,  and  corpus  uteri,  and  when  they 
occur  in  these  places,  their  heterogeneous 
components  are  nearly  always  of  mesodermal 
origin  (smooth  muscle  and  cartilage).  In 
the  majority  of  cases,  but  not  always,  these 
growths  have  a  grape-like  structure  and 
Pfannenstiel  (31)  called  them  "grape-like 
sarcoma,"  in  a  paper  of  1892,  entitled 
^'das  traubige  Sarcom  des  Cervix  Uteri,'' 
assuming  that  they  did  not  occur  in  the 
corpus. 

Although  this  class  of  neoplasm  is  very 
rarely  found  in  the  body  of  the  uterus,  a 
number  of  cases  have  been  reported.  In  the 
American  medical  literature  are  found  reports 
of  two  cases  of  uterine  mixed  tumors  which 
contain  striped  muscle,  reported  by  Robertson 
(37)  and  by  Herb  (11),  but  there  has  been 
recorded  in  this  country  no  tumor  of  the 
uterus  which  contains  cartilage  as  a  hetero- 
geneous component.  On  account  of  their 
rare  occurrence,  of  their  pathological  interest 
and  their  clinical  importance,  I  wish  to  report 
a  new  case  of  this  type,  a  chondrosarcoma 
of  the  corpus  uteri,  originating  in  the 
endometrium. 

Clinical  history.  Mrs.  O.,  Hospital  No.  97900, 
age  54,  was  admitted  to  the  Michael  Reese  Hospital 
on  May  8,  191 7,  as  a  private  patient  of  J.  B.  DeLee, 
to  whom  I  am  indebted  for  permission  to  publish 
the  case.  On  admission  the  patient  complained 
of  pain  in  the  lower  part  of  the  abdomen,  backache, 
headache,  and  vaginal  discharge. 

The  family  history  is  negative.  There  is  no  tubercu- 
losis, syphilis,  lues,  diabetes,  heart  or  kidney  disease 
in  the  family. 

Past  history.  The  patient  was  born  in  Russia. 
She  never  had  any  serious  illness  except  "typhoid 
malaria"  at  the  age  of  45,  but  she  has  never  been 


very  strong.  Her  family  life  was  not  a  happy  one. 
She  is  separated  from  her  husband  who  maltreated 
her.  $he  has  always  been  a  hard  working  woman, 
who  took  care  of  a  large  family  and  lived  in  poor 
financial  circumstances. 

Obstetrical  history.  The  patient  married  at  the 
age  of  17.  From  that  time  up  to  the  time  of  the 
last  operation  she  has  had  leucorrhoea.  Her  men- 
struation has  always  been  regular,  every  four  weeks, 
moderate  in  amount  and  not  painful.  She  has  had 
twelve  full-term  pregnancies  and  one  miscarriage 
which  terminated  her  first  pregnancy.  Ten  of  her 
children  are  living  and  well. 

Present  illness.  Her  main  complaint  is  profuse 
bleeding  from  the  vagina  at  irregular  intervals. 
Although  she  is  54  years  old,  she  states  that  she  is 
still  menstruating.  She  takes  the  irregidar  profuse 
bleeding  as  a  sign  of  "change  of  life."  Up  to  the  age 
of  52  her  menstruation  as  a  whole  had  been  regular 
and  normal.  The  first  time  she  did  not  menstruate 
regularly  after  the  birth  of  her  last  child  was  in 
September,  191 1.  She  went  then  for  seven  weeks 
without  menstruating  and  thought  she  was  pregnant. 
In  November,  191 1,  she  had  difficulty  in  urination 
for  about  one  week.  She  did  not  urinate  for  one 
day  at  all,  and  when  she  commenced  to  urinate 
she  had  a  bloody  discharge  from  the  vagina  which 
continued  off  and  on  for  6  to  7  weeks.  When 
she  exerted  herself  the  flow  increased.  On  December 
15,  191 1,  she  had  a  haemorrhage  from  the  vagina 
and  passed  a  large  dark  red  piece  of  tissue  of  the 
size  of  a  fist  which  looked  like  "rank  liver."  This 
was  taken  by  her  doctor  and  examined.  The  doctor 
performed  a  curettage  and  advised  an  "operation" 
(patient  did  not  state  what  kind  of  an  operation) 
which  was  refused.  Then  the  menstruation  was 
regular.  For  the  last  one-  and  one-half  years  it 
has  been  irregular  and  profuse.  She  would  not 
menstruate  for  3  months  or  14  weeks,  but  when  she 
menstruated,  it  lasted  for  a  period  of  18  to  21  days, 
and  she  lost  much  blood.  In  December,  1916,  she 
flowed  for  about  24  days  and  then  had  a  haemorrhage. 
H.  Ehrenfest,  St.  Louis,  performed  a  curettage  on 
January  11,  191 7.  She  was  in  the  hospital  for  2 
weeks  and  did  not  menstruate  for  7  weeks  after  that. 
Since  then  she  has  had  irregvdar  bleeding.  She 
has  lost  a  large  amount  of  blood.  The  slightest 
excitement  would  cause  heavy  bleeding.  After  the 
operation  on  January  11,  191 7,  she  had  several 
X-ray  treatments.  The  patient  has  had  backache 
and  pain  in  the  lower  abdomen  for  the  last  one  and 
one-half  years  since  the  bleeding  started.  It  is  of  a 
burning  character,  and  she  has  a  dragging  down 
feeling.    Her  headache  has  been  present  most  of 
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the  time  for  many  years.  Her  leucorrhcea  has  not 
increased  of  late  years  and  the  discharge  was  not 
of  I  a  bad  odor. 

The  physical  examination  did  not  reveal  any 
pathological  conditions  as  regards  the  thoracic  and 
abdominal  organs.  A  vaginal  hysterectomy  was  per- 
formed on  May  ii,  191 7.  In  making  a  digital 
examination  De  Lee  removed  a  handful  of  tumor 
masses  coming  from  the  dilated  cervix  which 
according  to  his  description  at  that  time  felt  like 
"boiled  sago."  The  patient  recovered  from  the 
operation  and  was  discharged  on  June  10,  191 7. 
Since  her  discharge  she  has  been  under  the  care 
of  Leon  Bloch,  to  whom  I  wish  to  express  my  thanks 
for  his  courtesy  in  helping  me  get  the  clinical  history. 
She  has  made  a  good  postoperative  recovery.  Her 
haemoglobin  has  increased;  she  has  gained  in  weight 
and  looks  well.  She  has  no  complaint  except  for 
some  pain  in  the  pelvis  oflF  and  on.  The  patient 
was  seen  by  me  in  December.  No  tumor  masses 
could  be  felt  at  that  time.  She  has  had  no  vaginal 
discharge  or  bleeding  since  her  operation. 

Pathological  report;  description  of  gross  specimen. 
The  specimen  is  pear  shaped.  It  measures  from 
fundus  to  external  os  11  centimeters.  The  corpus, 
which  is  somewhat  spherical  in  shape,  measures  11 
centimeters  in  width  when  the  uterus  is  laid  open. 
The  cervix  is  soft  and  patulous  and  closed  by  black 
silk  sutures.  When  the  sutures  are  cut,  some  soft 
and  brittle  tumor  masses  are  seen  extending  to  the 
external  os.  The  cervix  is  markedly  dilated.  The 
serosa  is  smooth,  glistening,  and  without  adhesions. 
The  uterus  is  opened  by  a  sagittal  section  through 
the  anterior  uterine  wall.  The  myometrium  is  soft 
and  flabby.  The  uterine  cavity  is  filled  by  a  tumor 
mass  which  is  partly  polypoid  and  partly  grapelike 
and  attached  mainly  to  the  posterior  wall  of  the 
corpus  (Fig.  I .)  The  site  of  insertion  of  the  tumor 
extends  somewhat  around  the  sides,  involving  a 
small  portion  of  the  anterior  wall.  The  area  of 
attachment  reaches  to  within  3  centimeters  from 
the  lowest  portion  of  the  cervix.  In  the  lower  portion 
and  on  both  sides  the  tumor  masses  overlap  the  area 
of  insertion.  The  latter  measures  5x5  centimeters 
while  the  tumor  masses  are  10  centimeters  long  and  6 
centimeters  wide.  They  hang  down  to  the  external  os. 
The  thickness  of  the  tumor  varies  from  a  few  milli- 
meters in  the  peripheral  portion  to  2  centimeters  in 
the  central  portion.  It  cannot  be  determined 
on  gross  examination  if  the  growth  is  confined  to 
the  corpus,  or  if  the  cervix  is  involved  too,  for  the 
boundary  between  corpus  and  cervix  cannot  be 
recognized  on  account  of  the  marked  dilatation  of 
the  entire  cervix.  But  the  growth  stops  rather 
suddenly  3  centimeters  from  the  lowest  portion  of 
the  cervix.  The  inner  surface  of  the  latter  is  uneven 
and  shows  irregular  depressions  and  elevations, 
probably  due  to  old  scars,  as  can  be  expected  in  a 
Xlll-para,  but  its  surface  is  smooth.  There  are  no 
areas  of  ulceration  or  polyps  on  it.  The  posterior 
wall  of  the  cervix  is  thickened  in  its  upper  portion 
and  firm.    It  measures  2.7  centimeters  in  thickness, 


while  the  anterior  wall  is  only  1.3  centimeters  thick. 
The  latter  is  of  a  softer  consistency. 

The  myometrium  of  the  corpus  is  yellowish-red 
in  color  and  measures  1.8  centimeters  in  thickness 
in  the  anterior  wall,  while  the  posterior  wall  beneath 
the  growth  is  3  centimeters  tluck. 

The  growth  is  macroscopically  well  defined  from 
the  underlying  myometrium  by  its  darker  color. 
It  forms  polypoid  excrescences  of  difiFerent  shape 
-^and  size  which  project  into  the  uterine  cavity. 
In  places,  especially  in  the  left  and  in  the  upper 
portion  it  has  a  grapelike  appearance  and  some  sim- 
ilarity to  an  hydatidiform  mole.  Due  to  its  irregu- 
lar shape  it  is  difficult  to  give  a  mental  picture  of 
this  growth  by  description.  Projecting  from  the 
upper  posterior  portion  of  the  wall  of  the  uterine 
cavity  are  several  polypoid  excrescences  which  are 
studded  with  minute  villous  projections,  and  here  are 
also  several  ^'berries''  which  are  sessile  or  attached 
by  small,  thin  pedicles.  The  cores  of  these  excres- 
cences are  of  fair  firmness,  while  the  villous  pro- 
jections are  of  a  softer  consistency.  The  "berries" 
are  round  or  oval  in  shape.  They  measured  in  the 
fresh  specimen  up  to  i  centimeter  in  diameter, 
while  on  the  preserved  specimen  they  are  somewhat 
shrunken.  When  fresh  they  were  seen  to  be  covered 
by  a  glistening,  shiny  membrane  in  which  prominent, 
small,  bright  red  vessels  were  branching  and  stand- 
ing out  very  distinctly  on  the  surface.  The  color  of 
these  berries  was  yellow  like  fat.  They  were  found 
to  be  soft  and  gelatinous  in  the  fresh  specimen, 
and  when  incised  some  yeUowish  fluid  exuded  from 
the  cut  surface.  From  the  upper  excrescences 
several  strands  come  off  which  meet  and  are  attached 
to  a  polypoid  projection  somewhat  farther  down. 
They  form  a  kind  of  network  on  the  surface  of  the 
growth.  From  this  network  a  pendulous  structure 
hangs  down  by  a  thin  cord  which  measures  i  to  2 
millimeters  in  diameter.  This  structure  is  6  centi- 
meters long.  To  the  thin  cord  are  attached  three 
berries;  the  upper  two  are  dark  red  and  haemorrhag- 
ic,  and  the  lower  one,  attached  to  the  end  of  the 
cord,  is  2  centimeters  long,  and  reaches  down  to  the 
external  os.  It  is  firm,  brittle,  without  any  elasticity, 
and  pieces  can  easily  be  broken  off  from  it.  Its 
surface  is  irregular.  By  deep  clefts,  which  extend 
down  to  the  end  of  the  cord,  it  is  divided  into  three 
unequal  portions.  From  the  middle  and  especially 
from  the  right  side  of  the  posterior  wall  some  dark 
red  hemorrhagic  irregular,  ragged  and  necrotic 
looking  polypi  hang  down.  The  largest  of  these  b 
3  centimeters  long.  The  continuous  hemorrhage 
probably  came  from  these  necrotic,  polypK>us 
growths.  At  the  peripheral  portion,  espedaUy  on 
the  right  side,  are  numerous  minute,  villous  pro- 
jections which  measure  up  to  a  few  millimeters 
in  length.  Some  of  these  are  club-shaped.  In  the 
region  of  the  fundus  the  myometrium  of  the  anterior 
wall  is  diffusely  thickened.  It  measures  here  3.5 
centimeters  in  thickness. 

There  are  in  the  container  also  numerous  small 
berries  and  pieces  of  the  growth  which  were  removed 
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Fig.  t.  Photograph  of  the  specimen  after  it  had  been 
hardened  in  foimalin.  It  is  laid  open  by  a  median  longi- 
tudinal section  through  the  anterior  wall  and  shows  the 
polypoid  tumor  masses  on  the  posterior  wall  o(  the  uterus. 
In  the  upper  portion  and  on  the  left  side  of  the  posterior 
wall  a  number  of  berries  are  seen.  On  the  right  side  and  in 
the  center  are  several  large  irregular-shaped  polyps. 
In  the  dilated  cervix  is  a  pendulous  berry  divided  by 
deep  clefts  into  three  portions  and  attached  by  a  long  thin 
pedicle.  The  myometrium  is  thickened,  especially  in  the 
right  upper  portion. 

before  the  hysterectomy  was  performed.  De  Lee 
removed  them  manuaUy  and  stated  during  the 
operation  that  they  felt  like  "boiled  sago." 

Microscopic  description.  The  most  conspicuous 
feature  in  the  microscopical  appearance  is  the  large 
amount  of  cartilage,  which  in  a  large  number  of  the 
sections  is  the  predominating  tissue,  and  which  is 
found  in  practically  every  section  taken  from  the 
larger  polypi  and  berries,  but  which  is  also  present  in 
the  many  smaller  ones  and  even  in  some  of  the 
very  small,  villous  projections.  The  internal 
surface  o£  the  tumor  is  covered  by  endometrial 
epithelium,  which  is  present  only  in  the  smaUer 
polypi  and  berries  (Fig.  3). 

The  islands  of  cartilage  are  oval.roundorcrescent- 
sbaped.  They  are  surrounded  by  a  layer  of  spindle 
cells  with  deeply  blue  stained,  closely  placed 
nuclei,  the  perichondrium,  which  is  rather  thick 
in  most  islands.  Around  some  of  the  smaller  ones 
these  cells  are  heaped  up  and  go  over  gradually 
into  cartilage  cells.  The  perichondrium  of  the 
larger  blands  is  often  thinner,  less  deeply  stained 
and  less  conspicuous. 

The  cartilage  is  made  up  of  rather  closely  placed, 
deeply  stained  round  nuclei  which  are  deposited 
in  a  homogeneous  ground  substance.  In  the  older 
and   large   cartilage   islands    the  intercellular  sub- 


Fig,  1.  A  longitudinal  section  from  one  of  the  very 
small  villous  projections  and  a  portion  of  a  second  one. 
It  is  coverd  by  the  endometrial  epithelium.  The  light 
colored  areas  are  composed  of  loose  connective  tissue  which 
is  myxomatous  in  appearance,  described  by  Wilms  as 
undifferentiated  embryonal  tissue.  The  dark  colored 
areas  scattered  about  in  this  tissue  are  foci  of  small  round 
cells,  from  which  the  cartilage  originates.  In  the  small 
focus  of  round  cells  near  the  upper  left  border  a  beginning 
of  cartilage  formation  is  observed.  The  slight  amount  of 
opaque  intercellular  ground  substance  deposited  in  it 
produces  a  lighter  color  of  the  central  portion.  The 
perichondrium  has  also  commenced  to  form. 

stance  is  stained  tight  purplish,  in  the  younger 
and  smaller  blands  it  is  stained  light  eosin.  Cell 
boundaries  of  the  cartilage  cells  cannot  be  made  out 
as  a  rule,  and  no  capsules  can  be  recognized,  but  by 
close  observation  with  the  higher  power  lens  in 
some  of  the  purplish  stained  areas  cell  boundaries 
can  be  seen,  the  cells  being  round  or  oval  in  shape 
and  the  nuclei  in  places  are  surrounded  by  faintly 
stained  or  unstained  areas,  suggesting  the  formation 
of  capsules.  However,  no  definite  capsules  are 
present,  and  the  cells  contain  not  more  than  one 
nucleus  each.  The  eosin  stained  ground  substance, 
the  absence  of  capsules  and  the  cellular  perichon- 
drium are  evidence  that  this  is  cartilage  in  an  early 
stage  of  development.  We  see  this  kind  of  cartilage 
in  the  bronchi  of  lung-sections  from  autopsies  of 
premature  or  newborn  babies.  In  some  sections, 
especially  in  those  from  the  larger,  brittle  polypi  and 
"berries,"  by  far  the  largest  portion  of  the  ^ssue 
is  cartilage.  These  areas  are  made  up  of  cartilage 
islands  which  have  grown  together,  as  can  be  seen 
by  the  perichondrium  which  separates  them  (Fig,  3), 
Frequently  these  cartilage  islands  are  separated  by 
a  tissue,  composed  of  deep  blue  stained,  closely 
placed  spindle  celb  which  look   like  endometrial 
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Fis-  J.  A  section  from  one  ot  the  small  well  preserved 
berries,  shows  a  group  of  distinct.  well-devclo[ied  cartilage 
islands.  Here  also  foci  of  small  round  cells  are  present, 
several  of  which  are  in  a  state  of  transition  to  cartilage. 
Th«  young  cartilage  island  in  the  left  upper  corner  has  a 
\'ery  thick  perichondrium.  The  focus  of  small  round  cells 
near  the  central  upper  border  is  placed  near  an  atrophic 
endometrial  gland.  Between  the  islands  of  cartilage  and 
small   round   cells  is  undifferentiated   embryonal   tissue. 

tissue.  The  cartilage  tissue  is  rather  poorly  supplied 
by  blood-vessels.  In  some  places  are  seen  thin 
walled  blood-vessels,  surrounded  only  by  endothe- 
lium and  cartilage,  and  in  other  places  the  cartilage 
encloses  a  tissue  which  is  of  the  same  character  as 
that  making  up  the  larger  portion  of  the  tissue 
between  the  cartilage  areas. 

The  tissue  which  intervenes  between  the  cartilage 
islands  is  o(  different  appearance  in  different  places. 
In  most  places  it  is  composed  of  widely  separated 
cells  with  an  intercellular  substance  which  is 
granular,  very  faintly  eosin  stained  or  unstained. 
The  nuclei  of  this  type  of  tissue  are  mostly  round 
or  oval,  and  the  cell  bodies  have  long  protoplasmic 
processes  which  give  the  cell  a  triangular  or 
star  shaped  appearance.  The  protoplasmic  pro- 
cesses of  one  cell  frequently  meet  those  of  the 
other  cells  and  produce  thus  a  kind  of  network. 
Since  the  acetic  acid  test  for  mucin  was  not  done  in 
the  fresh  specimen  1  am  not  able  to  decide  if  this 
is  myxomatous  or  cede  mat  ous  tissue. 

The  density  of  this  tissue  variesin  different  places. 
There  are  gradual  transitions  to  areas  in  which  the 
cells  are  very  closely  placed,  so  that  the  nuclei 
which  arc  round  or  oval,  and  deeply  stained, 
come  close  together,  and  no  cell  boundaries  and 
hardly  any  protoplasm  are  seen.  In  these  areas  the 
tissue  has  a  sarcomatous  appearance  (Fig.  4), 
Where  the  cells  are  less  dense,  they  are  seen  to  have 


protoplasmic  processes  and  look  like  young  conaec- 
tive-tissue  cells. 

Scattered  through  the  myxomatous  (?)  tissue 
are  small  accumulations  of  round  cells  which  look 
like  and  are  of  the  size  of  lymphocytes.  They  have 
been  described  by  some  observers,  as  Seydel,  as 
embryonic  cells  and  are  said  by  him  to  ori^nate 
by  the  heaping  up  of  the  myxomatous  cells.  They 
are  seen  in  Figure  2.  It  is  obvious  from  our  sections 
that  the  cartilage  must  have  originated  from  these 
foci  of  round  cells,  for  one  sees  all  stages  of  transi- 
tion from  these  accumulated  round  cells  to  definite 
cartilage  islands,  and  in  some  of  these  foci  which 
contain  a  beginning  of  deposition  of  homogeneous 
intercellular  substance,  one  is  in  doubt  if  the  tissue 
is   to  be  called   cartilage  or  not  (Figs.  2  and  3). 

The  tissue  intervening  between  the  cartilage 
blands  is  very  vascular.  The  vessels  are  thin- 
walled.  Many  have  only  an  endothelial  wall. 
There  are  also  many  large  dilated  lymph  spaces. 

Scattered  through  the  tissue  are  few  isolated 
glands  of  the  endometrial  type.  Their  epithelium  b 
low.  Some  are  distended.  They  do  not  have  the 
appearance  of  proliferation,  but  rather  of  atrophy. 
Their  presence  is  an  indication  of  the  endometrial 
origin  of  the  growth.  No  cervical  glands  are  present 
in  any  of  the  sections  of  the  tumor. 

In  sections  through  the  deeper  portions  of  the 
tumor  there  is  endometrial  stroma  with  spindle- 
shaped  nuclei  which  are  very  close  together  and 
dark  blue  stained.  There  are  practically  no  glands 
in  the  stroma.  This  layer  is  very  thick,  and  it  is 
difficult  to  decide  if  we  have  to  deal  here  with  a 
hypertrophy  of  the  endometrial  stroma,  or  if  this 
tissue  is  to  be  regarded  as  sarcomatous. 

The  line  of  demarcation  between  the  growth  and 
the  uterine  muscle  is  rather  sharp.  Nowhere  is  the 
tumor  tissue  seen  to  infiltrate  deeply  into  the 
myometrium.  In  several  places  some  areas  of 
tumor  cells  are  seen  beneath  the  superficial  smooth 
muscle  bundles,  as  in  Figure  5. 

In  sections  through  the  lower  border  of  the 
tumor,  which  include  cervical  tissue,  the  cervix 
is  in  a  state  of  chronic  inflammation;  the  connective 
tissue  is  increased;  there  are  numerous  small  blood- 
vessels; and  the  cervical  mucosa  is  atrophic  and 
thin.  No  tumor  tissue  is  seen  between  or  under- 
neath the  cervical  glands  and  no  cervical  glands 
are  present  in  the  tumor  tbsue,  so  that  we  have 
to  consider  this  growth  as  being  confined  to  the 
corpus  uteri. 

The  tissue  through  the  diffusely- thickened  area 
in  the  posterior  wall  has  luder  the  microscope  the 
usual  appearance  of  myometrial  tissue.  A  sectitm 
through  the  anterior  wall  of  the  body  of  the  uterus 
shows  that  the  endometrium  is  thin  and  atrophic. 

Composition  of  tumor.  It  is  e\'ident  that 
this  growth  is  a  chondrosarcoma  of  the  endo- 
metrimn  of  the  corpus  uteri.  Two  kinds  o( 
tissue  are  predominating;  namely,  cartilage 
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Fig.  4.  Another  area  from  the  same  section.  It  shows 
closely  placed  cells  which  are  sarcomatous  In  character 
and  two  areas  of  young  cartilage  with  an  opaque,  light 
eosin  stained  ground  substance.    High  power  magnifica- 


and  a  loose  connective  tissue.  In  the  latter 
the  nuclei  are  far  apart  and  the  tissue  is 
myxomatous  in  appearance.  There  are  also 
sarcomatous  areas  and  isolated  glands  of  the 
endometrial  type;  the  latter,  however,  do 
not  participate  in  the  active  proliferation 
but  are  rather  atrophic.  In  places,  especially 
in  the  smaller  polypi,  the  endometrial  cover- 
ing epithelium  is  left.  No  smooth  muscle 
and  no  striped  muscle  are  present.  The 
lymph  spaces  are  dilated. 

Nearly  all  writers  who  have  published 
reports  of  these  tumors  have  observed  the 
loose  connective  tissue  described  in  our 
tumor.  There  has  been  quite  a  difference  of 
opinion  as  to  the  character  of  this  tissue. 
Wilms  (49),  Seydel  (40},  and  others  try  to 
prove  that  this  is  a  kind  of  embryonal 
mesenchymal  tissue,  from  which  all  the  other 
tissues  in  the  tumor  are  derived.  Some  say 
it  is  myxomatous  tissue,  as  Rein  (35), 
Mueller  {24),  and  Pernice  (30),  while  others 
take  it  to  be  cedematous  tissue.  Several 
investigators  did  the  acetic  acid  test  on  the 
fresh  specimen  and  found  that  this  reagent 
produced  cloudiness  of  the  tissue;  others, 
as  Pfannenstiel  (31),  did  the  test  for  mucin 


Fig-  5.  A  section  showing  the  borderline  of  the  tumor 
and  myometrium.  The  line  of  demarcation  is  distinct. 
In  one  place  there  is  a  sarcomatous  area  in  the  myome- 
trium hut  this  Is  probably  not  deeper  in  the  uterine  muscle 
than  one  frequently  finds  endometrial  tissue. 

and  found  it  negative.  Therefore,  Pfannen- 
stiel, considers  this  as  proof  that  the  tissue 
is  cedematous  and  not  myxomatous.  Still 
others  did  not  do  the  test  for  mucin,  as 
Feham  (28),  but  consider  this  tissue  never- 
theless to  be  myxomatous.  There  are  also 
authorities,  as  Orth  and  Ziegler,  who  say, 
as  stated  by  Pick  (32),  that  we  cannot 
draw  a  sharp  hne  between  myxomatous  and 
cedematous  tissue  by  the  mucin  test.  Pick 
thinks  it  is  often  not  possible  to  decide  if  the 
tissue  is  cedematous  or  myxomatous,  and 
Keitler  (14)  states  it  is  proven  that  myx- 
omatous tissue  may  develop  from  cedematous 
tissue.  In  our  case  the  tissue  has  a  myx- 
omatous appearance,  but  I  am  not  able  to 
decide  if  it  is  myxomatous  or  cedematous. 
The  mucin  test  was  not  done. 

The  foci  of  closely-placed,  small  round  cells 
which  are  found  scattered  about  in  the 
loose  connective  tissue  in  our  specimen, 
have  been  observed  by  numerous  writers, 
as  Seydel  (40J,  Pfannenstiel  (31),  Wilms  (49), 
Spuler  (41)  and  Thiede  (42).  Seydel  thinks 
these  round  cells  originate  from  the  embryonal 
connective  tissue.  He  saw  the  transition  of 
the  triangular  spindle  and  star-shaped  connec- 
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tive-tissue  cells  into  foci  of  small  round  cells. 
He  also  saw  all  stages  of  transition  of  these 
round  cells  into  cartilage,  as  was  also  observed 
in  our  case.  This  transformation  is  also  proven 
in  Kehrer's  (13)  case.  Wilms  (49)  considers 
this  loose  connective  tissue  as  the  fundamental 
constituent  of  the  tumor.  It  is  according  to 
his  opinion  the  undifferentiated  embryonal 
germ  tissue,  from  which  the  other  tissues  in 
the  tumor  are  derived. 

Classification  and  nomenclature.  In  the 
following  case  reports  I  have  collected  those 
cases  of  uterus  and  cervix  tumors  which 
contain  cartilage  and  striped  muscle.  Many 
of  these  have  been  classified  as  grapelike 
sarcoma,  an  appellation  which  for  a  large 
number  is  not  descriptive.  Most  of  the 
mixed  tumors  of  the  uterus  and  a  good  num- 
ber of  those  of  the  cervix  are  not  grapelike  in 
structure.  Pfannenstiel,  who  was  the  first 
to  collect  and  describe  as  a  cUnical  and  histolog- 
ical entity  the  grapelike  tumors  of  the  uterus, 
himself  included  onecase,  that  of  Winkler  (50), 
which  neither  had  a  grapelike  structure  nor 
did  it  contain  heterogeneous  tissue.  Many  of 
the  grapelike  sarcomata  do  not  contain 
heterogeneous  tissue  but  only  sarcomatous 
and  cedematous  or  myxomatous  tissue,  and 
many  of  the  mixed  tumors  are  not  grapelike 
in  shape. 

Besides  their  grapelike  structure  and  heter- 
ogeneous components  their  great  malignancy 
is  one  of  their  characteristic  features.  In  the 
large  majority  of  cases  this  is  correct,  but 
cases  have  been  reported  without  evidence  of 
malignancy,  as  that  of  Schirokauer  (38), 
in  which  the  tissue  was  *'poor  in  cells.'' 
The  most  important  and  characteristic  feature 
of  these  growths  is  not  their  morphological 
structure  but  their  histological  composition. 
''We  cannot,"  as  Veit  (43)  states,  ''see  in  the 
sarcoma  'colli  uteri  hydropicum,'  the  grapelike 
sarcoma  of  the  cervix,  any  proof  for  a  certain 
anatomical  structure.  We  find  this  form  in 
histologically  simple  sarcoma  and  also  in 
mixed  tumors.*'  The  grapelike  structure, 
therefore,  should  be  a  secondary  consideration 
in  the  classification  of  these  tumors;  their  most 
characteristic  feature  is  their  heterogeneous 
composition.  For  this  reason  I  publish  this 
case  as  a  botrioid  chondrosarcoma,  to  convey 


at   the  same   tune   the   information  of  its 
composition  and  structure. 

In  our  case  reports  is  included  the  title  of 
the  article  under  which  these  cases  were 
reported,  for  m  most  of  them  the  predominant 
component  parts  of  the  growth  are  indicated. 

Several  original  reports  were  not  accessible 
and  I  had  to  consult  the  reports  of  subsequent 
writers.  Of  the  cases  of  Levitzky  (20)  and 
Gabelein  (4)  I  found  neither  the  original  nor 
references.  I  did  not  include  Orth  (27) 
and  Schroeder  (39)  in  this  table,  because 
Schroeder  merely  states  in  his  textbook 
that  he  has  seen  two  cases  of  grapelike 
sarcoma,  one  of  which  had  been  reported  by 
Kunert  (17)  and  that  he  is  in  possession  of  a 
section  of  a  polypous  uterine  tumor  which 
is  composed  of  pure  cartilage. 

Frequency  of  occurrence.  The  table  contains 
eighteen  tumors  of  heterogeneous  composition 
of  the  corpus  uteri  and  nineteen  of  the  cervix. 
Of  the  former  there  are  nine  cases  which 
contain  cartilage  and  eleven  which  contain 
striped  muscle.  Two  cases  (Gebhard,  6; 
and  Hunziker,  12)  contain  both  cartilage 
and  striped  muscle.  Penkert's  (29)  case 
contains  cartilage,  and  he  states  that  there 
are  also  cells  which  look  like  striped  muscle, 
but  no  striation  is  seen.  It  is  doubtful  if  a 
case  reported  by  Vogler  (44)  is  to  be  placed 
in  this  group.  In  this  case,  some  of  the  smooth 
muscle    cells    looked    like    striped    muscle. 

Of  the  nineteen  cervix  tumors,  fourteen 
contain  cartilage  and  ten  striped  muscle. 
Four  of  these  (Koch,  49;  Pemice,  30; 
Peham,  28;  and  Mueller,  24)  contain  both 
cartilage  and  striped  muscle.  Some  include 
Kleinschmidt's  case  in  the  mixed  tumors. 
He  reported  a  cervix  tmnor  in  which  in  one 
place  was  present  a  tissue  which  resembled 
hyaline  cartilage. 

A  tumor  reported  by  Wagner  (46)  in  1854  is, 
according  to  Williams,  probably  a  chondro- 
sarcoma. It  occurred  in  a  woman  55  years  old. 
The  uterus  resembled  a  thin  walled  cyst. 
From  its  inner  portion  nodular  ridges  and 
many  villous  structures  arose.  On  microscop- 
ical examination  cartilage  was  found.  In 
each  lung  were  about  15  nodules,  from  the 
size  of  a  pea  to  the  size  of  a  walnut,  of  the 
same    composition    as    the    original    tumor. 
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This  case  probably  belongs  to  the  tumors 
of  the  body  of  the  uterus. 

In  Rein's  (35),  Mueller's  (24),  and  Pernice's 
(30)  cases  cartilage  was  found  only  in  the 
primary    tumor,    not    in    the    metastases. 
Girode  (8)  and  Nehrkom  (26)  found  striped 
muscle  in  the  myometrium  without  tumor 
formation.    Gebhard  (6)  reports  a  chondro- 
carcinoma  of  the  cervix,  and  others,  among 
these   Kworostansky    (18),    report   cartilage 
formation  in  fibromyoma.   The  mixed  tumors 
of  the  uterus  and  cervix  dififer  from  those  of 
the  v?gina,   for  in  the  latter  only  striped 
muscle  but  never  cartilage  has  been  found. 
Reason  for  grapelike  growths.   The  cause  of 
the  grapelike  structure,  according  to  some 
writers  (Kolisko,  16)  is  cedematous  infiltra- 
tion of  polyps,  the  oedema  being  produced 
by  the  traction  of  the  polyps,   by  torsion 
of  their  pedicles,  and  by  pressure  from  the 
surrounding  structures.   Some  have  expressed 
the  opinion  that  the  grapelike  structure  of 
the   vaginal   tumors   is   produced   by   their 
growth  from  the  papillary  structure  of  the 
vaginal  mucosa.   For  the  development  of  the 
grapelike   structure   a   pre-formed  cavity  is 
necessary.     It,   therefore,   stands  to  reason 
that  they  should  occur  more  frequently  in  the 
dilatable  and  elastic  vagina  and  in  the  timiors 
of  the  cervix  which  grow  down  into  the  vagina, 
than  in  the  uterine  cavity  with  its  firm  resist- 
ant walls.    However,  they  occiu:  also  in  the 
uterine  cavity.    Keitler  (14)  has  reported  a 
case  of  definite  grapelike  structure,  and  the 
writer's  case  is  partially  grapelike.  Some  state 
that  the  strong  and  resistant  uterine  muscle 
would  have  to  be  weakened  (pyometra)  to  make 
a  grap)elike  growth  possible,  but  this  state- 
ment is  not  borne  out  by  the  writer's  case. 
When  these  tumors  infiltrate  the  adjoining 
•deeper  tissues,  the  grapelike  structure  of  the 
infiltrating  portion  is  lost. 

Age.  As  regards  the  age  at  which  these 
neoplasms  occur,  we  see  from  our  table  that 
of  the  sixteen  cervix  tumors,  those  of 
Richter  (36)  and  Pick  (32)  were  in  patients 
of  about  two  years  each;  all  others  were  in 
patients  of  17  years  or  more.  The  oldest 
patient  was  59  years  of  age  and  only  3  were 
older  than  50  years.  Of  the  corpus  tumors, 
13  out  of  the  15  patients  were  50  years  or 


over;  the  oldest  was  75  years,  the  remaining 
two  were  36  and  38  years  old  respectively. 
From  this  we  learn  that  while  the  mixed 
tumors  of  the  vagina  occur  chiefly  in  children, 
those  of  the  cervix  occur  mainly  at  the  prime 
of  life  and  those  of  the  uterus  at  the  time 
of  the  menopause.  In  the  writer's  case 
the  growth  occurred  at  the  time  of  the 
menopause.  When  guestioned  the  patient 
stated  that  she  was  still  menstruating,  but 
that  for  one  and  one-half  years  the  menstrua- 
tion had  been  irregular  and  profuse  and  that 
she  had  had  haemorrhages.  The  exact  time  of 
the  onset  of  the  symptoms  cannot  be  deter- 
mined, for  in  the  beginning  the  irregular 
menstruation  may  have  been  due  to  the  begin- 
iling  of  the  menopause.  These  tumors  occur 
as  well  in  women  who  have  borne  children  as 
in  those  who  have  never  been  pregnant. 

Duration,  In  a  large  nimiber  of  cases  the 
duration  of  the  disease  is  not  reported. 
In  a  good  many  cases  it  is  difficult  to  state 
exactly  when  the  first  symptoms  arose.  Of 
the  longest  duration  is  PuechandMassabuau's 
(33)  case.  The  tumor  recurred  five  years 
after  the  operation.  The  patient  refused 
operation  for  the  recurred  tumor.  Among 
nine  cases  of  cervix  tmnor  which  ended  fatally 
the  duration  was  two  years  or  more  in  three 
cases,  over  one  year  in  five  cases,  and  less 
than  one  year  in  one  case.  Of  the  tumors  of 
the  body  of  the  uterus  the  duration  is  known 
in  seven  cases.  The  duration  of  one  case 
was  three  years,  of  two  other  cases  over  two 
years  and  in  the  remaining  four  cases  less  than 
one  year. 

Termination,  The  termination  of  many 
of  these  cases  is  not  reported;  in  some  it  is 
stated  that  the  tumor  recurred.  The  cause 
of  death  in  a  large  number  was  cachexia 
and  exhaustion  due  to  recurrence  of  the  tu- 
mor; some  patients  died  of  exhaustion  after 
the  operation,  some  of  peritonitis  following 
perforation  of  the  uterus,  and  some  of  other 
causes. 

Metastases^  local  spreading,  and  recurrence. 
The  malignancy  of  these  tuinors  manifests 
itself  less  by  metastases  than  by  local  exten- 
sion and  by  recurrence  after  operative  removal 
which  often  occurs  very  rapidly.  At  first 
they  spread  on  the  surface;  the  deeper  tissues 


so 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


are  infiltrated  rather  late.  The  vaginal 
tumors  seem  to  have  more  inclination  to 
infiltrative  growth  into  the  deeper  tissues 
than  those  of  the  cervix  and  uterus.  The 
cervix  tumors  infiltrate  the  pelvic  tissue 
later  and  those  of  the  uterus  very  late. 
Distant  metastases  are  infrequent  and  late, 
and  as  a  rule  do  not  contain  heterogeneous 
tissue.  Of  special  interest  is  Heddaus'  (lo) 
case,  since  a  metastatic  growth  was  found  in 
the  pleural  cavity,  which  not  only  had  an 
excessive  grapelike  character,  but  also  con- 
tained the  heterogeneous  components  of  the 
original  cervix  tumor.  Heddaus  thinks  a 
metastasis  of  imdififerentiated  embryonic 
tissue  occurred. 

Symptoms.  Clinically  it  is  difficult  to 
differentiate  these  growths  from  other  malig- 
nant tumors  of  the  uterus.  The  most  common 
symptom  is  irregular  and  profuse  bleeding  as 
in  our  case.  Frequently  there  is  a  vaginal 
discharge,  which  at  first  is  watery  or  blood- 
tinged,  and  which  later,  when  decomposition 
of  the  tumor  sets  in,  becomes  purulent  and 
very  offensive.  There  may  be  pain  in  the 
pelvis.  Large  tumors  may  produce  urinary 
symptoms  by  pressing  on  the  bladder  and 
urethra.  In  many  cases  pieces  of  tumors  are 
passed  by  the  vagina;  in  others  especially 
in  those  of  the  cervix  and  the  vagina,  the 
tumor  may  appear  at  the  introitus  vulvae. 
All  the  symptoms  of  mahgnant  growths,  as 
cachexia,  anaemia,  emaciation,  etc.,  will 
occur  in  the  later  stage. 

Diagnosis.  In  two  cases  the  tumor  was 
taken  for  an  hydatid  mole,  which  is  suggested 
by  the  vesicular  structure.  A  certain  diagnosis 
can  only  be  made  microscopically.  We  have 
to  remember  that  in  quite  a  few  cases  polypi 
were  removed  which  were  not  examined, 
and  later  the  polyps  returned  and  proved 
to  be  malignant.  Or  as  in  Malapert  and 
Maurichau-Beauchant's  (21)  case,  the  polyp 
was  examined  and  found  benign.  Therefore 
a  careful  microscopical  examination  of  uterine 
polyps  always  should  be  done.  This  is 
especially  necessary  when  they  recur,  and  in 
these  cases  sections  should  be  made  from 
different  portions  of  the  polyps,  since  cases 
have  been  reported  where  in  the  primary 
polyps  no  malignant  tissue  was  discovered, 


which  possibly  may  be  due  to  the  fact  that 
none  was  present,  or  perhaps  to  the  fact 
that  one  section  did  not  show  malignancy 
while  other  portions  may  have  contained  areas 
of  sarcomatous  tissue. 

Prognosis.  The  prognosis  is  generally 
considered  unfavorable.  Of  nine  of  the  corpus 
tumors  we  know  the  fatal  termination. 
In  five  of  these  it  occurred  six  months  or  less 
after  the  operation.  Of  the  other  four  cases 
the  fatal  termination  is  reported  but  it  is 
not  stated  how  soon  after  the  operation 
it  occurred.  The  writer's  case  is  still  well 
eight  months  after  the  operation.  The  case 
of  Murray  and  Littler  (25)  was  well  five 
months  after  the  operation.  We  know  that 
of  the  cervix  tumors  12  ended  fatally,  5  of 
these  within  a  year  after  the  operation;  the 
time  is  not  given  in  the  other  7  cases.  In 
considering  these  results  we  have  to  keep  in 
mind  that  in  many  of  these  cases  no  radical 
operations  were  performed  or  that  they 
were  performed  at  a  late  stage,  after  the 
patient  was  beyond  surgical  help. 

In  spite  of  these  rather  discouraging  results, 
I  am  inclined  to  believe  that  the  outlook  in 
our  case  is  hopeful  for  the  following  reasons: 

1 .  The  patient  has  gained  in  weight  and  in 
haemoglobin,  she  has  generally  improved, 
feels  well,  and  no  metastases  have  been  ob- 
served eight  months  after  the  operation. 

2.  The  microscopical  examination  showed 
the  tumor  to  be  confined  to  the  endometri- 
um. There  was  hardly  any  infiltration  of  the 
myometrium,  which  was  thickened  and  sur- 
rounded the  tumor  like  a  protective  cap- 
sule. 

3.  A  radical  operation  (vaginal  panhyster- 
ectomy) was  performed. 

4.  Tumors  of  the  uterus  are  less  inclined 
to  metastases  and  local  infiltration  than 
those  of  the  cervix,  since  the  uterus  is 
more  an  isolated  organ  and  not  in  so  inti- 
mate contact  with  the  surrounding  tissue  as 
the  cervix. 

Histogenesis.  The  question  which  arises 
when  we  see  such  a  tumor  is:  How  does  such 
foreign  tissue  as  cartilage  and  striped  muscle 
get  into  the  uterus?  The  histogenesis  of  mixed 
tumors,  like  that  of  tumors  in  general,  is 
still  unexplained.    There  are  several  theories 
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which  try  to  explain  the  origin  of  these  tu- 
mors. Pfannenstiel  (31)  and  v.  Franqu6 
(45)  state  that  the  cartilage  and  striped 
muscle  originate  in  the  uterus  by  metaplasia. 
Pfannenstiel  thinks  the  heterogeneous  tissue 
is  derived  from  the  connective  tissue  of 
the  mucosa,  while  v.  Franqu6  (45)  in  his 
report  tries  to  explain  the  derivation  of 
sarcoma  from  the  connective  tissue  and  of 
the  voluntary  muscle  from  smooth  muscle 
cells.  Cartilage  is  derived  from  connective 
tissue  in  the  normal  development  in  prenatal 
life  and  also  in  postnatal  life,  but  voluntary 
and  smooth  muscle  are  of  entirely  different 
origin  and  it  is  hard  for  us  to  imagine  how 
the  one  can  be  transformed  into  the  other. 
According  to  Cohnheim  these  tumors  are 
derived  from  misplaced  embryonal  cells 
which  suddenly  commence  to  grow,  for 
some  unexplained  reason,  after  having  been 
dormant  for  many  years. 

Wilms'  (49)  theory  is  a  sort  of  combination 
of  the  two  previous  ones.  He  states  that  not 
single  cells  but  undifferentiated  embryonal 
germ  tissues  are  split  off  and  misplaced. 
He  assimies  a  common  mother  tissue  from 
which  cartilage  as  well  as  striped  muscle  may 
commence  to  grow,  while  Cohnheim's  theory 
presupposes  the  displacement  of  the  single 
components. 

Process  of  germ  displacement.  The  frequency 
of  the  occurrence  of  these  mixed  tumors  in 
the   urogenital  region  is  explained   by  the 
complicated  growth  in  the  embryonal  develop- 
ment. According  to  Wilms  the  mother  tissue 
comes  from  the  region  behind  the  kidney 
aniage.   In  the  early  embryonal  development 
we  find  here  the  prevertebrae  or  myotomes, 
from    which    cartilage    as    well    as    strii>ed 
muscle  may  originate.    Their  middle  portion 
produces   the   voluntary   muscle   and   their 
ventral  portion,  the  sclerotome,  is  the  be- 
ginning in  the  formation  of  the  vertebrae. 
In    this  region   appears  at  an  early  stage 
in  the  embryonal  development  the  nephro- 
tome  and  the  woffian  duct.    The  latter  grows 
progressively  backward  toward  the  cloaca. 
In  its  backward  growth  it  takes  some  of  the 
embryonal  germ  tissue  with  it.    Its  terminal 
portion  atrophies  and  persists  along  the  vagina 
and  uterus  as  Mueller's  duct.  These  embryo- 


nal germs  remain  dormant  until  they  wake  up 
suddenly  at  some  later  period,  commence  to 
grow,  and  produce  a  malignant  growth. 
This  theory  explains  the  site  of  the  tmnor, 
its  heterogeneous  composition  and  also  the 
embryonal  character  of  the  tissue  which  is 
found  in  many  of  them,  but  it  does  not  ex- 
plain why  these  cells  remain  dormant  for 
forty  or  fifty  years  and  then  suddenly  com- 
mence to  grow.  It  also  does  not  explain  how 
germs  for  mixed  tumors  get  into  the  parotid 
gland  or  other  places.  Wilms'  theory  is 
probably  today  recognized  more  generally 
than  any  other,  but  we  should  not  forget 
that  it  is  merely  a  theory,  not  based  on 
scientific  proof,  and  that  at  present  it  is  entire- 
ly impossible  to  give  a  satisfactory  scientifi- 
cally proven  explanation  for  the  origin  of  these 
tumors. 

SUMMARY 

The  mesodermal  mixed  tumors  of  the 
corpus  and  cervix  uteri  contain  striped 
muscle  and  cartilage  or  both  as  heterogene- 
ous products.  In  many  of  them  a  loose  con- 
nective tissue,  which  is  myxomatous  in 
appearance  and  contains  foci  of  small  round 
ceils,  is  observed.  The  mixed  tumors  of  the 
vagina  contain  smooth  muscle  only  and  no 
cartilage,  and  occur  chiefly  in  children; 
those  of  the  cervix  occur  chiefly  at  the 
prime  of  life;  those  of  the  corpus  uteri  oc- 
cur at  the  time  of  the  menopause  or  later. 
Nineteen  mesodermal  mixed  tmnors  of  the 
cervix  and  seventeen  of  the  corpus  were 
found  reported  in  the  literature.  To  the 
latter  the  author  adds  a  report  of  a  botrioid 
chondrosarcoma  of  the  endometrium.  The 
grapelike  structure  of  some  of  these  growths 
is  no  proof  for  a  certain  histological  com- 
position. 

Clinically  these  neoplasms  are  character- 
ized by  their  tendency  to  local  recurrence 
after  removal  and  to  local  extension.  Distant 
metastases  are  infrequent.  Their  symptoms 
do  not  differ  from  those  of  other  malignant 
growths  in  this  region. 

The  diagnosis  can  only  be  made  by  histolog- 
ical examination.  The  prognosis  is  generally 
considered  unfavorable,  and  the  treatment 
consists  in  early  and  radical  operative 
procedure. 


52 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


CASES  OF  MESODERBIAL  MIXED  TUMORS  OF 
THE  CERVIX  UTERI 

Case  i.  Reported  by  Weber  (47)  in  1867,  in  an  article 
entitled  ^%^eber  die  Neubildung  quergestreifler  Muskelfas- 
sern."  The  patient,  age  45,  IX-para,  had,  extending  from  the 
cervix,  a  polyp  which  recurred  repeatedly  after  removal. 
Recurrence  followed  amputation  of  the  cervix,  the  uterus 
became  invaded  and  there  were  poI)TK)id  masses  in  the 
uterine  cavity.  The  condition  persisted  for  a  year  and 
nine  months.  Death  resulted  from  peritonitis  follow'ing 
spontaneous  perforation  of  the  uterus.  Histological 
findings:  Embryonal  cross  striped  muscle  ceils,  spindle 
cells,  and  smooth  muscle. 

Case  2.  Reported  by  Kunert  (17)  in  1874,  in  an  article 
entitled  *'Ueber  Sarcoma  Uteri."  The  patient  was  35 
years  of  age  and  had  had  no  pregnancies.  The  vagina 
was  filled  by  a  tumor  extending  from  the  vaginal  portion 
of  the  cervix.  The  growth  was  repeatedly  removed; 
the  cervix  amputated;  but  there  was  a  recurrence  after 
each  operation.  The  condition  persisted  for  one  year  and 
nine  months  and  there  were  metastases  in  the  pelvis,  vagina, 
pleura,  and  seventh  and  eighth  ribs.  Death  resulted  from 
cachexia  and  exhaustion  six  weeks  after  operation.  His- 
tological findings:    Large  round  cells,  striated  muscle. 

Case  3.  Reported  by  Thiede  (42)  in  1877,  in  an  article 
entitled  ^^Ueber  ein  Fibroma  papUlare  carlilagenescens  der 
Portio  vaginalis."  The  patient,  age  45,  Il-para,  had  a 
pediculated,  lobulated,  soft  tumor  which  filled  the  vagina. 
The  tumor  originated  on  the  cer\dx.  It  was  removed  but 
recurred.  The  condition  lasted  more  than  three  years. 
The  patient  died  from  exhaustion.  Histological  findings: 
Myxomatous  and  fibrous  tissue  with  cartilage. 

Case  4.  Reported  by  Rein  (35)  in  1880,  in  an  article 
entitled  "Myxoma  enchrottdrom^odes  arborescens  colli  uteri." 
The  p)atient  was  21  and  had  had  no  pregnancies.  She 
■  suffered  from  a  graj)e-like '  tumor  extending  from  the 
anterior  and  posterior  lips.  Growths  were  removed  twice, 
but  recurred.  She  had  had  the  trouble  for  more  than 
a  year  and  8  months.  There  were  metastases  in  the  left 
parametrium,  pelvic  lymph-nodes,  and  wall  of  the  vagina. 
The  patient  died  from  peritonitis  following  the  operation 
Histological  findings:  Mostly  round  and  spindle  cells, 
cartilage  and  myxomatous  tissue. 

Case  5.  Reported  by  Mueller  (24)  in  1887,  in  an 
article  entitled  "Ein  Beitrag  zur  Kenntniss  dcr  cystoiden 
Uterus-tumoren."  The  patient,  age  24,  no  pregnancies, 
had  a  tumor  the  size  of  a  hen's  egg  on  the  cervix.  The 
cervix  was  amputated.  A  grape-like  recurrence  in  the 
lower  portion  followed.  There  were  metastases  in  the 
broad  ligament,  pelvis,  and  vagina.  Death  occurred  one  year 
after  operation  from  recurrence  and  peritonitis.  Histo- 
logical findings:  The  primary  tumor  contained  cross- 
striated  spindle  cells  (a  myxosarcoma).  The  recurrent 
tumor  contained  myxomatous  tissue,  spindle  and  round 
cells  (sarcoma)  and  cartilage. 

Case  6.  Reported  by  Pernice  (30)  in  1888,  in  an  article 
entitled  "Ueber  ein  traubiges  myosarcoma  striocelltdare 
iUeri.  Uterus  inverted."  The  patient,  age  1 7,  no  pregnancies 
had  a  grape-like  tumor  in  the  vagina,  extending  from  the 
cervix.  The  cervix  was  amputated  and  repeated  operations 
were  done  for  recurrent  tumors.  Laparotomy.  The 
condition  persisted  for  two  years  and  there  were  metastases 
in  the  abdomen  and  parametrium.  The  patient  had 
hypostatic  pneumonia;  death  resulted  one  month  after 
operation.  Histological  findings:  (Edematous  and  myx- 
omatous connective  tissue,  young  cross  striped  muscle 
cells,  hyaline  cartilage. 

Case.  7  Reported  by  Pfannenstiel  (31)  in  i8q2,  in  an 
article  entitled  '^^Das  trattbige  Sarcom  des  Cervix  uteri." 


The  patient,  age  53,  IV-para,  had  a  cervical  polyp  which 
was  removed  but  recurred.  The  uterus  was  removed. 
The  growth  persisted  for  three  and  one-half  years.  The 
patient  died  from  cachexia.  Histological  findings: 
(Edematous  tissue,  hyah'ne  cartilage. 

Case  8.  Reported  by  Richter  (36)  in  1892, in  an  article 
entitled  "Ueber  einen  proliferierendcn  Schleimpolypen." 
The  patient  had  had  two  operations  for  recurrence  of  a 
tumor  arising  from  the  cervix.  The  growth  had  been  pre- 
sent for  more  than  two  years  before  the  patient's  death. 
Histological  findings:  Round  cells,  myxomatous  tissue, 
striated  spindle  cells. 

Case  9.  Reported  by  Pick  (32)  in  1894,  in  an  article 
entitled  ''Ueber  Sarcoma  des  Uterus  Ufid  der  Vagina  im 
Kindesaller,  etc."  The  patient  2  years  and  3  months 
old,  had  a  rapidly  growing,  pediculated  polypoid  growth 
extending  from  the  posterior  wall  of  the  cer\4x,  and  in- 
filtrating the  uterus.  The  growth  had  been  present  for 
six  months  and  had  extended  into  the  pkaracervicai, 
parametrial  tissue,  broad  ligament,  vaginal  w^all,  and 
peKac  lymph -nodes.  The  patient  died  from  exhaustion. 
Histological  findings:  Round  and  spindle  cell  sarcoma; 
cross-striped  spindle  cells. 

Case  id.  Reported  by  Wilms  (49)  in  1899,  in  an  article 
entitled  "Zur  Kasuistic  der  traubigen  Sarkome  der  Cervix 
uteri  (1896)."  The  patient,  age  41,  had  had  repeated 
operations  to  remove  a  tumor  extending  from  the  ccrvdx. 
The  operations  were  followed  by  recurrences.  Autopsy 
showed  a  tumor  the  size  of  a  child's  head,  extending  from' 
the  cervix.  The  tumor  was  polypoid  in  its  lowest  portion. 
The  tumor  had  been  present  tor  a  year  and  a  half  and 
there  were  metastases  in  the  mesentery  and  parametrium. 
Death  followed  peritonitis  and  perforation  of  the  uterus. 
Histological  findings:  Round  and  spindle  cell  sarcoma, 
fibrous  tissue,  cartilage,  fatty  tissue,  embryonic  myxomat- 
ous tissue. 

Case  ii.  Reported  by  Seydel  (40)  in  100 1,  in  an  article 
entitled  "JSm  Enchondrom  des  Uterus."  The  patient, 
age  42,  had  a  cervical  polyp  which  was  removed,  but  recur- 
red. Histological  findings:  Cartilage,  embryonal  connec- 
tive tissue,  round  and  spindle  cells. 

Case  i  2.  Reported  by  Peham  ( 28)  in  1 903 ,  in  an  article 
entitled  ^*Das  traubige  Sarcom  der  Cervix  uteri."  The 
patient,  age  19,  had  had  removed  repeatedly  poKTii  and 
tumors  extending  from  the  cervix  and  uterus.  Autopsy 
showed  the  uterus  to  be  almost  entirely  a  polypoid  tumor 
mass.  A  polypoid  mass  hung  down  into  the  vagina.  The 
condition  had  persisted  for  a  year  and  ten  months  and 
there  were  metastases  into  the  p>elvis.  The  patient  died 
from  exhaiustion.  Histological  findings:  Sarcoma,  car- 
tilage, embryonic  striped  muscle,  myxomatous  tissoe. 
The  p>olyps  of  the  first  operation  did  not  show  malignancy. 

Case  13.  Reported  by  Spuler  (41)  in  1905,  in  an  article 
entitled  **Zur  Histologie  dee  Rhabdomyoma."  The  jMitient 
had  undergone  hysterectomy  for  cervical  polyp.  H&tolog- 
ical  findings:  Round  and  spindle  cell  sarcoma,  well  de- 
veloped striped  muscle  cells,  elastic  tissue,  fat. 

Case  14.  Reported  by  Kehrer  (13)  in  1906,  in  an  artick 
entitled  ^^Ueber  heterologe  mesodermale  Neubildungcn  der 
weiblichen  Geschlechtsorgane  (chrondromyxofirbosarcoma).^^ 
The  patient,  age  38,  V-para,  had  had  uterine  poh-s  re- 
moved three  times.  Complete  hysterectomy  had  been 
done.  A  lobulated  soft  pediculated  polyp  was  attached 
to  the  cervix.  The  growths  had  existed  for  more  than  a 
year.  The  patient  died  from  intestinal  obstruction.  His- 
tological findings:  Cartilage,  smooth  muscle,  connecti\-e 
tissue,  embryonic  myxomatous  tissue,  embryonic  striped 
muscle,  bone. 

Case  15.  Reported  by  McCann  (22)  in  1907.  in  an 
article  entitled  "Grape-like  Sarcoma  of  the  Cervix  Uteri." 
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The  patient,  age  52,  Vl-para,  bad  a  polypoid,  pediculated 
growth  in  the  vagina  extending  from  the  cervical  canal. 
Growths  recurred  although  they  had  been  removed  twice. 
Histological  findings:  Cartilage,  mixed  cell  sarcoma,  in- 
filtrated by  lymph. 

Case  16.  Reported  by  Puech  and  Massabuau  (33)  in 
1908,  in  an  article  entitled  "  Les  iumeurs  mixles  du  col  de 
V uterus,  Adenofibromyxockondrosarcome  du  col"  The 
patient  age,  59,  had  a  pediculated,  grape-like  tumor  in  the 
vagina,  extending  from  the  cervix.  The  patient  was  well 
for  five  years  when  the  growth  recurred  and  she  refused 
operation.  The  condition  lasted  for  more  than  six  years 
from  the  beginning  of  the  symptoms  until  publication  of 
paper.  Histological  findings:  Embryonic  myxomatous 
tissue,  h valine  cartilage,  fibrous  tissue,  fusiform  cells 
(sarcoma),  glandular  tissue. 

Case  17.  Reported  by  Heddftus  (10)  in  191 1,  in  an 
article  entitled  **MeUisUitischer  Pleuratutnornach  primae- 
ram  iraubigem  Cervixsarcom"  The  patient,  age  48,  the 
mother  of  several  children,  had  a  uterine  polyp  which 
recurred.  Hysterectomy  was  done.  Her  trouble  lasted  for 
two  years.  She  had  a  grape-like  tumor  in  the  pleural 
cavitv.  The  patient  died  four  weeks  after  operation.  There 
was  hsmorrnage,  exudate  in  the  thorax,  and  dyspnoea. 
Histological  findings:  Chondrosarcoma  of  the  mucosa 
uteri.  Irregular  celled  sarcoma,  hyaline  cartilage,  gland 
tissue,  myxomatous  tissue,  and  perhaps  fat.  The  pleural 
tumor  has  the  same  composition  as  the  cervical  tumor. 

Case  18.  Reported  by  Levitzky  (20)  in  1900,  in  an 
article  entitled  **ChUosarcoma  enchondromateuse  arborescent 
du  col  uteri." 

Case  19.  Reported  by  Michel  and  Hoche  (23)  in 
1907,  in  an  article  entitled  "Sur  un  cas  de  tumeur  chondo- 
sarcomateuse  du  col  uterin-sarcome  en  grappe. ' '  The  patient , 
age  35,  had  recurrence  of  a  cervical  polyp  after  it  had  been 
removed  two  months.  There  was  extensive  polypoid 
proliferation.  Complete  hysterectomy  was  done  and 
the  patient  recovered.  Histological  findings:  Sarcoma 
with  numerous  cartilage  islands. 

CASES  OF  MESODERMAL  MIXED  TUMORS  OF 
THE  CORPUS  UTERI 

Case  i.  Reported  by  Anderson  and  Erdmannson  (i) 
in  1869,  in  an  article  entitled  **  Rhabdomyoma  und  mehrere 
andere  Gesckwuelste  in  eincm  Uterus."  The  patient,  age  50, 
had  a  pol3rpoid  tumor  in  the  vagina,  which  extended  by 
pedicle  from  the  uterus.  The  growth  recurred  twice  after 
operation.  It  showed  clubs  and  cysts.  A  hysterectomy 
was  performed.  Death  resulted  from  haemorrhage  two 
months  after  operation.  Histological  findings:  Striped 
muscle  in  tumor  removed  with  uterus  at  autopsy,  none 
in  uterine  tumor  removed  by  operation. 

Case  2.  Reported  by  Bystroumoff  and  Eckert  (2),  in 
1874.  The  patient  had  a  polypoid  pediculated  tumor  ex- 
tending from  the  fundus.  Histological  findings:  Com- 
pletely developed  striped  muscle  cells.  There  ao'e  also 
spindle  cells  with  1,2,  and  3  nuclei,  some  very  large. 

Case  3.  Reported  by  Colomiatti  (3)  in  1882.  The  pa- 
tient had  a  tumor  the  size  of  a  child's  head,  which  probably 
originated  in  the  corpus  uteri.  There  were  three  recur- 
rences. There  were  probably  metastases  in  the  lungs. 
Death  from  "pleurisy."  Histological  findings:  Large 
round  cells,  striated  muscle. 

Case  4.  Reported  by  Geissler  (7) ,  in  189 1 ,  in  an  article 
entitled  "  Ueber  Sarcoma  Uteri."  The  patient,  age  50,  had 
had  two  abortions.  She  had  a  tumor  arising  from  the 
posterior  and  lateral  walls  of  the  uterus.  Histological 
findings:  Spindle  and  round  cell  sarcoma  arising  from 
endometrium-cartilage. 


Case  5.  Reported  by  v.  Franqu6  (45)  in  1899,  ^^  ^^ 
article  entitled  *^ Myosarcoma  strioceUulare  corporis  uteri 
hydropicum."  The  patient,  age  49,  Xl-para,  had  a  growth 
the  size  of  a  man's  head,  hanging  from  the  fundus.  There 
were  lobulated,  polypoid  masses  in  the  uterine  cavity 
growing  on  top  of  a  myoma.  Hysterectomy  was  done. 
The  patient  died  from  exhaustion  one  week  after  operation. 
Histological  findings :  Striated  muscle,  spindle  cell  sarcoma. 

Case  6.  Reported  by  Reid  (34)  in  1902,  in  an  article 
entitled  "  Clinical  Notes  on  Myxochondrosarcoma  of  the 
Uterus."  The  patient,  age  59,  Vl-para,  had  a  lobulated 
tumor  which  filled  the  uterine  cavity.  The  uterus  was  the 
size  of  a  four  months'  pregnancy.  Vaginal  hysterectomy 
was  performed.  Histological  findings:  Myxomatous  tissue, 
hyaline  cartilage. 

Case  7.  Reported  by  Gebhard  (5)  in  1903,  in  an  article 
entitled  **Eine  Mischgeschwulst  dcs  Uterus.  Endotheliom 
mit  Fetl  und  Knorpelgewebe."  The  patient,  age  36,  had 
had  eleven  or  twelve  pregnancies.  She  suffered  from  a 
pedunculated  tumor  hanging  from  a  dilated  cervix.  The 
tumor  probably  originated  from  the  fundus  uteri.  Hys- 
terectomy was  done.  Histological  findings:  Cartilage, 
spindle  cell,  sarcoma.  Striated  muscle.  Proliferation  of 
endothelial  cells,  resembling  carcinoma. 

Case  8.  Reported  by  Penkert  (29)  in  1905,  in  an  article 
entitled  **Eine  Teratoide  Mischgeschwulst  des  Uterus. 
Carcinoma  corporis  uteri  polyposum  mit  myxomatoesem 
sarcomatoesem  und  knarpeligem  Stroma."  The  patient,  age 
62,  X-para,  had  a  complete  hysterectomy  following 
diagnostic  curettage.  The  uterus  was  filled  with  pedicula- 
ted, partly  soft,  partly  cystic  tumors.  The  tumors  orig- 
inated on  the  anterior  wall  of  the  fundus.  Histological 
findings:  Cartilage  developing  from  m3rxomatous  tissue, 
spindle  cell  sarcoma,  fat ,  smooth  muscle,  looking  like  young 
striped  muscle,  but  no  striation  was  seen.  Nests  of  cells 
appeared  to  be  carcinoma  and  endothelioma. 

Case  9.  Reported  by  Laewen  ( 1 9)  in  1 905 ,  in  an  article 
entitled  "Rhabdomyosarcoma  des  uterus  mit  traubigen 
Wucherungen."  The  patient,  age  60,  had  a  polypoid  growth 
originating  from  the  posterior  uterine  wall.  Hysterectomy 
was  done.  The  condition  had  been  present  for  three  years. 
Metastases  were  found  in  the  peritoneal  cavity.  General 
peritonitis  followed  perforation  of  the  uterus,  and  the 
patient  died.  Histological  findings:  Spindle  cell  sarcoma. 
Smooth  and  striated  muscle,  large  multinuclear  cells. 

Case  10.  Reported  by  Malapert  arid  Maurichau- 
Beauchant  (21),  in  1905,  in  an  article  entitled  '*  Tumeur 
conjonctive  mixle  (myxochondrosarcome)."  The  patient, 
age  41,  no  pregnancies,  had  tumor  masses  which  extended 
throughout  the  uterus  and  vagina.  The  tumors  recurred 
after  repeated  operations  for  removal.  The  patient  suffered 
a  year  and  one  month  and  died  from  cachexia.  Histological 
findings:  First  tumor  removed  was  diagnosed  as  fibro- 
myoma.  In  the  second  one  was  cartilage,  sarcomatous  and 
myxomatous  (?)  tissue. 

Case  ii.  Reported  by  Hunziker  (12)  in  1Q07,  in  an 
article  entitled  '*Die  Rhabdomyoma  dcs  Corpus  Uteri." 
The  patient,  age  58,  Il-para,  had  pediculated,  nodular 
tumors  filling  the  uterine  cavity.  The  timiors  originated  in 
the  anterior  wall  of  the  uterus.  Hysterectomy  was  done, 
the  trouble  recurred,  and  the  pelvis  became  invaded. 
The  trouble  lasted  for  five  months.  Metastases  occurred 
involving  the  rectum  and  bladder.  The  patient  died  from 
cachexia  four  months  after  operation.  Histological  find- 
ings: Cartilage,  striated  muscle,  smooth  muscle,  myxoma- 
tous tissue. 

Case  12.  Reported  by  Robertson  (37)  in  1909,  in  an 
article  entitled  "Rhabdomyosarcoma  of  the  Uterus." 
The  patient,  age  69,  Il-para,  had  a  pinkish,  soft,  lobulated 
tumor,  probably  primary  in  the  corpus.  She  had  not  been 
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operated  upon.  The  trouble  had  been  present  for  eight 
months.  The  patient  suffered  from  renal  calculus  and 
pyelonephritis,  from  which  she  died.  Histological  findings: 
Spindle  cells,  large  multinucleated  cells,  striated  muscle, 
m3ncomatous  tissue. 

Case  13.  Reported  by  Herb  (i  i)  in  191  o,  in  an  article 
entitled  "Mixed  Tumors  of  the  Uterine  Body  (Rhabdo- 
myosarcoma)." The  patient,  age  55,  Ill-para,  had  a 
pol)rpoid  mass,  extending  from  the  fundus,  and  through  the 
entire  uterine  wall.  The  tumor  had  been  present  for  a  year 
and  two  months.  The  patient  died  from  regional  recur- 
rence six  months  after  operation.  Histological  findings: 
Spindle  cells,  round  and  polygonal  cells,  striated  muscle. 

Case  14.  Reported  by  Murray  and  Littler  (25)  in 
1 91 4,  in  an  article  entitled  "A  Case  of  Mixed  Tumor  of  the 
Uterus  (Adenochrondrosarcoma)."  The  patient,  age  46, 
no  pregnancies,  had  a  soft  polyp  removed,  containing 
cartilage.  Panhysterectomy  was  done.  The  patient  was 
operated  upon  four  weeks  after  the  onset.  She  was  well 
five  months  after  operation.  Histological  findings :  Spindle 
and  irregular  celled  sarcoma  resembling  myxoma,  hyaline 
cartilage,  gland  tissue  and  perhaps  fat. 

Case  15.  Reported  by  Glynif  and  Blair-Bell  (9),  in 
1914,  in  an  article  entitled  "Rhabdomyosarcoma  of  the 
Uterus."  The  patient,  aged  62,  Il-para,  had  a  growth 
originating  in  the  corpus  uteri.   A  polypoid  growth  was 

Eassed  by  vagina.  Hysterectomy  was  done.  The  growth 
ad  been  present  ten  months.  There  were  metastases  in 
the  lungs,  determined  only  clinically.  The  patient  died 
from  pulmonary  lesions  six  months  after  operation. 
Histological  finc&ngs:  Small  round  and  spindle  cell  sar- 
coma, embryonic  muscle  cells,  some  being  striated  (G rims- 
dale  and  Glynn's  Case) . 

Case  16.  (Same  reference  as  Case  15,  Blair-Bell's 
Case.)  The  patient,  age  75,  no  pregnancies,  had  a  tumor 
of  the  corpus  uteri.  A  polypoid  growth  was  passed  bv 
vagina.  The  trouble  had  been  present  for  six  months,  with 
abdominal  and  vaginal  metastases.  The  patient  died  three 
months  after  operation  from  sarcomatous  adhesions  pro- 
ducing intestinal  obstruction.  Histological  findings: 
Small,  round,  spindle  and  giant  cell  sarcoma.  Embryonic 
muscle  cells,  a  few  being  striated.  M3rxomatous  tissue. 
Recurrence  closely  resembled  myxosarcoma. 

Case  17.  Reported  by  Perlstein,  1918,  in  an  article  en- 
titled "Botrioid  Chrondrosarcoma  of  the  Endometrium." 
The  patient,  age  54,  Xlll-para,  had  a  tumor  mass 
partly  polypoid,  partly  grape-like,  attached  to  the 
posterior  wall  of  the  uterus.  Hysterectomy  was  per- 
formed. The  patient  was  hysterectomized.  The 
trouble  had  been  present  probably  a  year  and  a  half. 
There  were  no  metastases  and  the  patient  was  well  eight 
months  after  operation.  Histological  findings:  Tumor 
originated  in  endometrium.  I^rge  amount  of  cartilage. 
Loose  connective  tissue  (mjrxomatous)  with  foci  of  small 
round  cells.  Round  and  spindle  cell  sarcoma. 

Case  18.  Reported  by  Gabelein  (4),  in  1909,  in  an 
article  entitled  "Eine  heterologe  Mischgeschwtdst  des 
Uterus,  Myosarcoma  myxomatodes  et  enchondromaiodes 
polyposum  uteri" 

ADDENDUM 

Following  is  an  extract  of  a  letter,  dated 
January  11,  1918,  for  which  I  am  indebted  to 
Dr.  Hugo  Ehrenfest,  St.  Louis.  It  was 
received  after  this  article  had  been  sent  to 
the  editor  and  gives  additional  information 
regarding  the  clinical  history. 


"My  records  on  the  case  of  Mrs.  S.  Ox.  are  not 
very  complete;  however,  I  shall  give  you  ever\'thing 
I  have. 

"The  patient  was  seen  by  me  for  the  first  time  on 
January  11, 191 7,  sent  by  a  physician  w^ho  had  made 
the  diagnosis  of  inoperable  carcinoma.  At  the  time 
she  was  54  years  old,  married  37  years,  had  given 
birth  to  twelve  children  at  full  term,  the  last  eleven 
years  ago.  Menstruation  was  perfectly  regular  up 
to  approximately  two  years  ago;  from  then  on  it 
would  appear  somewhat  delayed  until,  finally,  it 
would  come  in  intervals  of  from  three  to  four 
months.  The  previous  seven  to  eight  day  flow 
gradually  had  lengthened  out  to  from  fourteen 
to  sixteen  days,  however,  never  being  very  free. 
About  three  months  ago  she  had  a  rather  normal 
menstrual  flow  of  eight  days'  duration,  after  that, 
as  usual,  she  was  perfectly  free  of  any  vaginal  dis- 
charge until  five  weeks  ago  when  another  flow 
started,  at  that  time  (as  never  before)  with  labor- 
like  pain.  This  flow  started  unusually  free,  gradu- 
ally lessened  and  has  persisted  ever  since.  At 
present  she  complains  only  of  very  slight  pain  in 
the  region  of  the  symphysis  and  back.  The  patient 
is  well  nourished  and  the  visible  mucous  mem- 
branes are  approximately  normal  in  color. 

"On  examination  I  found  the  vagina  filled  with  a 
soft,  lobular  mass  as  big  as  a  fist.  High  up  the  intact 
edge  of  a  dilated  smooth-surfaced  cervix  was  palp- 
able; within  the  cervix  a  thick  pedicle,  perfectly 
free  all  around,  which  run  up  into  the  greatly 
enlarged,  irregular-surfaced  uterus  which  apparent- 
ly contained  several  subserous  fibroids.  The  diag- 
nosis of  pedunculated,  necrotic,  bleeding,  submuc- 
ous fibroid  was  made  and  the  patient  advised  to 
go  to  the  hospital.  On  January  15,  under  ether 
anaesthesia,  this  mass  was  removed  with  forceps 
and  curettes.  It  was  soft,  mushy,  ill-smelling, 
about  the  size  of  a  fist  and  seemed  attached  to  the 
posterior  uterine  wall  just  above  the  internal  os. 
No  sutures  or  ligattu'es  were  required.  The  uterine 
cavity  was  packed  tightly  with  iodoform  gauze. 
The  laboratory  report  unfortunately  stated  briefly 
that  the  tissue  examined  was  in  such  a  decayed 
condition  that  it  was  impossible  to  determine 
whether  it  was  malignant,  but  nothing  even  sug- 
gesting malignancy  was  discovered.  The  patient 
made  an  uninterrupted  recovery  without  rise  in 
temperature,  and  was  given  two  massive  doses  of 
X-ray  before  leaving  the  hospital  on  January  28. 

"She  remained  free  of  any  bloody  discharge  up 
to  the  first  few  days  in  March.  I  saw  her  only  once 
more  on  April  3,  just  before  she  left  for  Chicago 
and  made  the  notation  that  there  was  a  slight 
bloody  discharge  continuing  for  the  last  several 
weeks.  I  found  the  uterus  greatly  enlarged  filling 
posteriorly  the  sacral  cavity.  Within  the  cervix 
a  large  blood-clot  was  seen  protruding  from  the 
uterine  cavity. 

"This  is  all  the  information  I  am  able  to  give  you. 
The  surprising  outcome  of  your  further  histologic 
study  of  the  case,  of  course,  is  exceedingly  interest- 
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ing  and  made  me  feel  that  I  probably  could  have 
recognized  the  true  state  of  affairs  by  a  more  careful 
study  of  the  tissue  removed  at  the  first  operation. 
However,  clinically,  the  case  surely  did  not  suggest 
any  malignancy  and  in  every  detail  ofiFered  the 
t3rpical  picture  of  a  half -expelled  submucous  fibroid." 

I  am  sorry  to  state  that  my  favorable  prognosis 
with  regard  to  the  recurrence  of  the  tumor  was 
incorrect.  The  patient  had  been  well  after  the  opera- 
tion up  to  April  5,  191 8,  when  a  slight  pinkish 
discharge  from  the  vagina  occurred.  She  consulted 
a  physician  immediately  and  Emil  Ries  performed 
a  curettage  on  April  9.  Only  a  small  piece  of 
granulation  tissue  of  about  the  size  of  a  small  nut 
was  found  in  the  vault  of  the  vagina  and  removed. 
Microscopical  examination  did  not  reveal  malig- 
nancy. The  discharge  discontinued  after  the  curet- 
tage but  recurred  on  June  i,  and  on  June  4  a 
laparotomy  was  performed  by  Ries,  to  whom  I 
wish  to  express  my  thanks  for  the  information  and 
for  the  specimens  which  were  removed. 

The  right  ovary  and  tube  formed  a  tumor  of  about 
the  size  of  an  egg  adherent  to  the  vault  of  the  vagina. 
The  left  ovary  and  tube  formed  a  tumor  of  about  one 
half  that  size.  Both  tumors  were  removed.  I 
saw  the  specimens  after  they  had  been  hardened 
in  alcohol.  In  places,  probably  at  the  site  of  the 
attachment  to  the  vault  of  the  vagina,  there 
was  loose  tissue  of  irregular  structure  having 
polyplike  projections  measuring  up  to,  2  centi- 
meters in  length  which  were  similar  in  appearance 
to  the  original  tumor. 

Microscopical  examination  showed  this  to  be 
chondrosarcomatous  tissue  of  the  same  character 
as  described  in  the  original  tumor.  Sections  were 
taken  of  different  portions  of  ovary  and  tubes  and 
these  structures  themselves  were  not  found  invaded 
by  the  malignant  growth. 

Several  writers  called  attention  to  the  extra- 
ordinary malignancy  of  this  class  of  tumors.  In 
spite  of  this  I  was  inclined  to  believe  that  the 
tumor  would  not  recur  since,  as  stated  previously, 
it  was  limited  to  the  corpus  uteri,  since  a  complete 
hysterectomy  was  performed  and  the  patient 
^as  well  and  gained  weight  after  the  operation. 
That  a  recurrence  followed  this  radical  operation 
is  a  further  evidence  of  the  unfavorable  prognosis 
which  should  be  made  in  this  kind  of    neoplasm.^ 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


SHALL  OPERATION  FOR  HYPERTROPfflED  PROSTATE  BE 

DONE  IN  TWO  STAGES 

By  franklin  R.  WRIGHT,  M.D.,  F.A.C.S.,  Minneapous,  Minnesota 

Assistant  Professor  of  Urology,  University  of  Minnesota 


-4LL  surgical   procedures   are    gradually 

/\  developed.  The  operation  for  the 
1.  1l  relief  of  hypertrophied  prostate  is  no 
exception  to  this  rule.  We  first  learned  that 
the  condition  was  amenable  to  operation. 
Suprapubic  and  perineal  operations  were 
developed.  We  had  to  decide  which  of  these 
two  operations  gave  the  best  result.  This 
question,  I  think,  has  been  decided.  I  think 
I  am  safe  in  stating  that  every  one  has  aban- 
doned the  perineal  operation  except  one 
genito-urinary  surgeon  and  the  minority  of 
general  surgeons.  We  are  at  present  deciding 
the  question  whether  the  operation  shall  be 
done  in  one  or  two  stages. 

When  a  patient  comes  to  us  asking  for  re- 
lief from  an  hypertrophied  prostate  two 
questions  must  be  decided:  (i).  Can  this 
patient  be  safely  operated  upon?  (2).  If  so, 
when?  The  first  question  is  answered  by  a 
general  physical  examination  of  the  patient. 
The  second,  by  a  study  of  the  urine  and  its 
secretion.  In  order  that  we  may  judge  the 
condition  of  the  urine  with  reasonable  accu- 
racy, a  comprehensive  knowledge  of  the 
pathology  of  the  hypertrophied  prostate  and 
its  effect  on  the  anatomy  and  physiology 
of  the  kidney  is  necessary.  In  few  condi- 
tions can  cause  and  effect  be  more  clearly 
followed. 

Briefly  stated,  the  pathology  is  the  develop- 
ment of  a  fibro-adenoma  in  that  part  of  the 
prostate  lying  between  the  verumontanum 
and  the  internal  sphincter  of  the  bladder.  As 
this  tumor  develops  it  causes  a  mechanical 
obstruction  at  the  outlet  of  the  bladder,  and 
at  the  same  time  causes  such  an  alteration  in 
the  shape  of  the  bladder  that  it  can  no  longer 
spontaneously  empty  itself,  and  residual 
urine  results. 

Whenever  the  bladder  contains  100  cubic 
centimeters  of  residual  urine,  the  urine  backs 
up  into  the  pelvis  of  the  kidney.  The  pressure 
of  the  urine  on  the  surface  of  the  kidney 


causes  a  flattening  of  the  pyramids  and  a 
broadening  of  the  calyces.  This  must  cause 
a  more  or  less  marked  distortion  of  the  urinary 
tubules.  The  kidney  reacts  to  this  pressure  by 
passing  large  quantities  of  low  specific  gravity 
urine.  Just  how  long  this  pressure  and  dis- 
tortion must  exist  before  the  function  of  the 
kidney  is  modified  we  do  not  know,  but  we  do 
know  that  where  a  large  quantity  of  low  spe- 
cific gravity  urine  is  found  a  change  in  the 
structure  of  the  kidney  has  occurred.  We 
know  that  the  kidney  of  some  individuals  will 
continue  to  secrete  apparently  normal  urine 
although  a  large  amount  of  residual  may  be 
present.  If,  however,  we  drain  the  bladder  of 
one  of  these  patients,  we  find,  just  as  in  those 
patients  who  are  passing  low  specific  gravity 
urine,  a  fall  in  blood  pressure,'  and,  if  the 
drainage  is  made  continuous,  a  large  percent- 
age of  them  will  develop  uraemia.  We  are, 
therefore,  justified  in  assuming  that,  although 
they  are  passing  apparently  normal  urine, 
changes  have  occurred  in  the  kidney  tubules 
of  these  men. 

The  pressure  of  the  urine  in  the  pehds  of  the 
kidney  is  mild  but  continuous  because  these 
patients  never  empty  their  bladders  complete- 
ly. The  alteration  in  the  shape,  or  the  dis- 
tortion of  the  tubules  occurs  so  slowly  that 
they  retain  their  function  somewhat  modified 
as  they  gradually  assume  their  new  position. 
The  reverse  is  true  when  we  suddenly  relieve 
the  pressure  in  the  pelvis  of  the  kidney  by 
completely  emptying  the  bladder.  The  com- 
pressed kidney  tissue  returns  to  its  normal 
shape  very  rapidly  and  the  tubules  which 
have  become  accustomed  to  an  abnormal 
position  are  not  able  to  perform  their  function 
in  the  normal  position.  If  the  drainage  of  this 
bladder  is  made  continuous,  the  amount  of 
urine  passed  is  rapidly  diminished  and  the 
patient  becomes  uraemic  in  three  to  eight  days. 
If,  now,  we  discontinue  drainage  and  allow  the 
pelvis  of  the  kidney  to  refill  with  urine,  again 
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applying  pressure  to  the  surface  of  the  kidney, 
that  is,  return  the  tubules  to  the  abnormal 
position  which  they  have  occupied,  they  again 
take  up  their  function  and  the  uraemia  imme- 
diately begins  to  disappear. 

My  objection  to  doing  suprapubic  cystoto- 
my as  a  preliminary  to  a  prostatectomy  is 
that  if  the  patient  becomes  uraemic  after 
having  established  continuous  drainage  by 
cystotomy,  we  cannot  refill  the  pelvis  of  the 
kidney  and  replace  the  kidney  tubules  to 
abnormal  position  under  which  they  formerly 
functionated.  On  the  other  hand,  if  we  do  the 
preliminary  drainage  with  a  catheter  and  our 
patient  begins  to  show  signs  of  uraemia  we  can 
withdraw  the  catheter  and  in  a  few  hours  the 
pelvis  of  the  kidney  will  refill  and  the  kidney 
tubules,  being  replaced  to  their  abnormal 
position,  will  again  functionate.  The  opera- 
tion of  prostatectomy  is  in  itself  not  a  serious 
undertaking.  It  is  the  sudden  emptying  of  the 
pelvis  of  the  kidney  that  makes  it  dangerous. 
Where  death  occurs  following  a  prostatectomy 
the  death  certificate  reads:  '* Renal  insuffi- 
ciency. ''  If  death  follows  a  suprapubic  drain 
age  the  certificate  is  made  to  read :  *  ^  Uraemia. ' ' 
The  cause  is  the  same:  the  sudden  emptying 
of  the  renal  pelvis. 

In  an  article  entitled  "Blood  Pressure  and 
Prostatectomy,*'  published  in  Annals  of 
Surgery,  December,  1916,  A.  H.  Peacock,  of 
Seattle,  gives  an  analysis  of  a  series  of  seven 
prostatectomies.  Six  of  these  were  preceded 
by  preliminary  cystotomy;  therefore,  we  will 
only  consider  these  six. 

Case  i.  Patient,  aged  64.  The  condition  of 
urine  is  not  mentioned.  The  man  made  an  unevent- 
ful recovery. 

Case  2.  Patient,  aged  64,  passing  urine  of  1,010 
specific  gravity^  cystotomy  was  done  with  a  local 
anaesthetic.  The  man  died  on  the  fourth  day  of 
uraemia;  prostatectomy  was  never  done. 

.Cases  3  to  6.  Ages  of  patients  varied  from  58  years 
to  84  years;  all  passing  urine  of  specific  gravity  vary- 
ing from  1,020  to  1,024.  A  preliminary  cystotomy 
was  done  in  the  four  cases;  prostatectomy  was  done 
on  the  third  day  following  cystotomy  in  three  cases 
and  on  the  fourth  day  in  one.  Of  these  four  cases,  all 
passing  apparently  normal  urine,  one  made  an 
uneventful,  recovery;  one  died  seven  days  after 
preliminary  cystotomy  and  four  days  after  pros- 
tatectomy from  uraemia;  the  other  two  became  urae- 
mic, but  recovered.  The  amount  of  residual  urine  is 
not  given  in  all  of  the  cases,  but  the  report  shows 


that  the  patient  who  died  from  cystotomy  had  an 
overflow  bladder,  while  the  two  who  became  uraemic, 
but  recovered,  had  a  residual  of  45  cubic  centimeters 
and  100  cubic  centimeters  respectively.  (Peacock 
notes  in  his  report  that  in  the  three  which  developed 
uraemia  there  was  great  diminution  in  the  amount  of 
the  urine  secreted.) 

So  from  the  six  cases  treated  by  prelimin- 
ary cystotomy,  two  died ;  two  became  uraemic, 
and  recovered;  two  made  uneventful  recover- 
ies. Peacock  says  the  deaths  of  the  two  and 
uraemias  in  the  other  two  are  due  to  what  he 
has  called  hidden  nephritis.  To  me  it  means 
that  when  the  pelvis  of  the  kidney  was  com- 
pletely emptied  the  compressed  kidney  tissues 
returned  so  rapidly  to  normal  position  that  the 
uriniferous  tubules  which  had  been  for  a  long 
time  in  an  abnormal  position  were  not  able  to 
perform  their  functions  when  suddenly  re- 
turned to  normal  position. 

A  patient,  Mr.  V.,  age  93  years,  came  under  my 
care  at  the  Minneapolis  City  Hospital  on  June  23, 
1 916,  suffering  from  hypertrophied  prostate  and 
acute  retention  of  urine.  He  had  blood  pressure, 
168  -  170;  catheter  drainage  was  introduced;  and  his 
blood  pressure  promptly  fell  to  120.  At  the  end  of 
four  days  the  old  man  became  uraemic.  The  catheter 
was  taken  out  and  from  that  time  he  was  catheter- 
ized  twice  a  day.  His  blood  pressure  promptly  rose 
to  148  and  his  uraemia  cleared  up.  At  the  end  of  the 
fifth  day,  in  attempting  to  catheterize  him,  the 
interne  was  unable  to  pass  a  soft  catheter  and  under- 
took to  use  a  metal  catheter  and  made  a  false  passage. 
Being  unable  to  get  a  catheter  into  his  bladder,  I 
made  a  suprapubic  cystotomy.  The  old  man's  blood 
pressure  promptly  dropped  to  100.  He  became  urae- 
mic and  died  of  uraemia  on  the  nineteenth  day  after 
cystotomy  was  performed.  His  death,  I  believe,  was 
due  to  permanently  relieving  the  kidney  of  the 
pressure  to  which  it  had  for  years  been  accustomed. 

CONCLUSIONS 

1.  All  cases,  including  those  cases  where 
only  a  small  amount  of  residual  urine  is  pres- 
ent, should  be  given  several  days  of  pre- 
liminary drainage  before  prostatectomy  is 
done. 

2.  Since  cystotomy,  which  gives  perma- 
nent drainage  to  the  bladder  and  the  pelvis  of 
the  kidneys,  has  been  followed  by  death,  I 
believe  that  it  is  better  that  drainage  should 
be  made  by  the  use  of  the  catheter. 

3.  Cystotomy  should  be  reserved  for  use 
in  those  cases  where  catheterization,  for  any 
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reason,  is  impossible;  or,  for  use  in  those  cases 
of  acute  cystitis  that  do  not  do  well  with  per- 
manent catheter. 

4.    Since  uraemia  has  been  known  to  follow 
the  opening  of  a  bladder  which  contained  only 


45  cubic  centimeters  of  residual  urine,  if  com- 
pelled to  do  a  cystotomy,  it  should  only  be 
performed  after  catheterization  or  aspiration 
of  the  bladder  has  been  carried  on  for  several 
days. 
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THE  purpose  of  this  communication 
is  to  call  attention  to  a  form  of 
syphilitic  splenomegaly  attended  by 
naked  eye  changes  which  are  readily  indenti- 
fied  and  by  extraordinary  microscopic  altera- 
tions referable  particularly  to  the  smaller 
arteries  of  the  splenic  substance.  In  addi- 
tion to  its  size,  the  organ  is  remarkable  in 
that,  on  section,  the  naked  eye  detects 
pin-head  sized,  ochre  colored  bodies  which, 
upon  microscopic  examination,  are  found  to 
correspond  to  thickening  and  hyaliniza- 
tion  of  the  walls  of  the  smaller  arteries 
with  extensive  deposits  of  mineral  salts  in 
the  fibromuscular  and  elastic  coats.  The 
vascular  apparatus  of  the  spleen  is  further 
compromised  by  mineral-free,  hyaline  de- 
posits in  or  around  the  small  veins,  and  by 
haemorrhagic  extravasations  in  various  stages 
of  organization.  Only  two  cases  of  a  simi- 
lar description  have  been  found  in  the  litera- 
ture of  medicine.  In  neither  of  them  was 
syphilis  mentioned  as  a  possible  etiological 
factor. 

In  the  case  recorded  by  Sprunt  (i)  the 
Uver  was  the  seat  of  an  infective  biliary 
cirrhosis  and  the  abdomen  was  distended  by 
fluid.  The  spleen  weighed  775  grams.  Small 
ochre  colored  bodies,  which  were  visible 
to  the  naked  eye,  were  found,  on  microscopic 


examination,  to  represent  selective  impreg- 
nation of  the  elastic  tissues  in  the  smaller 
arteries  by  salts  of  calcium  and  iron. 

In  the  case  described  by  Marini  (2)  the 
spleen  weighed  1,900  grams  and  similar, 
but  less  extensive  microscopic  changes  were 
found  in  the  smaller  vessels.  Marini  re- 
garded his  case  as  an  example  of  the  splen- 
omegaly of  the  so-called  Banti^s  disease. 
This,  according  to  the  views  of  the  Italian 
school,  is  equivalent,  of  course,  to  a  denial 
of  syphilis  as  the  causative  factor,  since 
this  school  holds  that  Banti's  disease  consti- 
tutes an  entity  of  unknown  etiology.  Ac- 
cording to  the  investigations  of  Norris, 
Symmers,  and  Shapiro  (3),  however,  the 
splenomegaly  of  Banti  is  to  be  explained 
exclusively  sis  a  syphilitic  process,  and 
Banti's  disease,  as  an  independent  clinical 
and  anatomical  entity,  does  not  exist.  This 
conception  is  based  on  the  fact  that,  of 
those  cases  of  cUnically  typical  Banti's  syn- 
drome investigated  by  them  at  Belle\aie 
Hospital  over  a  period  of  twelve  years,  all, 
when  pursued  to  a  conclusion,  were 
found  to  occur  in  subjects  in  whom  s>^hili5 
was  determined  with  certainty,  not  only  by 
the  histological  alterations  in  the  spleen — 
which,  incidentally,  are  not  to  be  distinguished 
from  those  enumerated  by  Banti — but  by 
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the  presence  of  syphilitic  changes  in  other 
parts  of  the  body.  Since  these  observations 
were  published,  I  have  investigated  3  addi- 
tional cases  of  clinically  typical  so-called 
Banti's  disease  occurring  in  Bellevue  Hospital, 
and  all  were  in  syphilitic  subjects.  Moreover 
the  cases  described  in  the  present  paper 
correspond,  from  a  clinical  viewpoint,  to  one 
or  another  stage  of  so-called  Banti's  disease 
as  originally  outlined  by  the  Italian  patholo- 
gist, and,  in  fact,  three  of  them  were  so 
diagnosed  during  life,  and  yet  there  can  be 
no  doubt,  I  think,  that  every  one  in  the  entire 
series  was  syphilitic  in  origin. 

The  argument  that  relief  after  splenectomy 
in  the  so-called  Banti's  disease  is  confirmation 
of  the  independent  nature  of  the  condition  is, 
indeed,  spurious.    In  the  first  place,  removal 
of  the  enlarged  spleen  of  syphilis  not  in- 
frequently is  followed  by  relief  of  certain 
S)anptoms,  notably  the  anaemia.  In  a  case  op- 
erated on  by  Dr.  John  A.  Hartwell,  the  patient 
who,  previous  to  splenectomy,  was  intolerant 
of    antisyphilitic   treatment,   now  improved 
under    specific   therapy.     In    GiflSn^s   cases 
(4),  splenectomy  was  likewise  beneficial,  and 
similar  results  have  been  recorded  by  others. 
In  the  same  way,  splenectomy  in  pernicious 
anaemia  is  sometimes  followed  by  noticeable 
if  temporary  improvement,   and  in  certain 
forms  of  haemolytic  jaundice  with  increased 
fragility  of  the  red  cells,   the  operation  is 
curative.    The  contention  that,  in  so-called 
Banti's   disease,    splenectomy   prevents   cir- 
rhotic changes  in  the  liver  that  otherwise 
would  occur,  argues  a  prescience  vouchsafed 
to  none.   So  also,  the  assertion  that  splenec- 
tomy in  so-called  Banti's  disease  is  followed 
by    cessation    of    an    otherwise    progressive 
cirrhosis  of  the  liver,  while  it  may  have  some 
basis  founded  on  intelligent  reasoning,  has 
not  been  shown  to  be   a   fact   as   revealed 
by  remote  investigation  of  the  patients  thus 
treated,    although,     like     many    dialectical 
trickeries,    the    statement    carries    with    it 
just  enough  of  the  probable  to  lend  it  a 
degree  of  force. 

Six  casfes  of  the  extraordinary  variety  of 
splenomegaly  about  to  be  described,  have  been 
studied  in  the  Pathological  Laboratories  at 
Bellevue  Hospital.    Five  of  the  cases  occurred 


in  males  and  one  in  a  female.  The  ages 
were  22,  32,  38,  50,  45  and  29  years.  One 
case  occurred  in  a  subject  whose  liver  revealed 
the  naked  eye  changes  of  hepar  lobatum. 
A  second  case  was  that  of  a  patient  with  a 
strongly  positive  Wassermann  reaction  asso- 
ciated with  generalized  superficial  lymph- 
adenopathy  and  bilateral  symmetrical  ulcer- 
ative lesions  in  the  region  of  the  external 
malleoli  that  appeared  at  intervals  for  15 
years,  healing  slowly  only  to  break  down 
again,  finally  disappearing  completely  after 
splenectomy  and  under  antisyphilitic  treat- 
ment. A  third  case  occurred  in  association 
with  hepar  lobatiun  and  a  left-sided  chronic 
interstitial  orchitis  with  extensive  fibrous 
replacement.  A  fourth  case  was  encountered 
in  an  individual  with  a  syphilitic  scar  in  the 
liver,  irregularly  distributed  patches  of  testicu- 
lar fibrosis,  and  syphilitic  cirrhosis  of  the  lymph 
nodes.  A  fifth  case  was  in  an  individual  with 
a  positive  Wassermann  reaction  and  the 
characteristic  microscopic  changes  of  diffuse 
syphilitic  splenitis.  The  sixth  case  was  in 
a  man  with  hepar  lobatum  and  a  solitary 
gumma  of  the  liver. 

In  one  case  no  blood  examination  was  made, 
the  individual  having  died  unattended  by  a 
physician.  In  a  second  case,  examination  of 
the  blood  showed  no  noteworthy  deviations 
from  the  normal.  A  third  case  was  marked 
by  a  grave  secondary  anaemia  which,  after 
splenectomy  and  under  specific  treatment, 
improved  greatly.  In  the  3  remaining  cases 
the  count  of  the  red  cells  was  practically 
normal,  but  there  was  distinct  leukopenia. 

In  4  cases  ascites  was  present,  and  in 
all  of  them  the  liver  was  cirrhotic.  In  one  of 
these  cases,  however,  the  initial  distention 
of  the  abdomen  occurred  with  extreme  rapidity 
and  ascites  recurred  promptly  after  paracen- 
tesis, due,  as  shown  by  autopsy,  to  thrombosis 
of  the  portal,  splenic,  and  superior  mesenteric 
veins.  In  the  two  remaining  cases  ascites 
was  absent  and  in  both  the  liver  was  free 
from  cirrhosis. 

The  weight  of  the  spleen  in  the  several 
cases  was  3410,  1275,  1050,  1040,  1150  and 
1020  grams.  In  one  case  microscopic  examina- 
tion showed  sclerosis  and  mineralization  of 
practically  every  one  of  the  smaller  arteries 
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in  the  substance  of  the  spleen,  as  will  be 
described  in  detail  later.  The  larger  vessels 
at  the  hilum  were  not  involved.  In  a  sec- 
ond case  identical  transformations  were  found 
in  the  splenic  arterioles  in  great  numbers. 
In  this  case  the  splenic  artery  and  vein  at, 
and  for  several  centimeters  beyond  the  hilum 
were  extensively  calcified  and,  in  fact, 
death  was  due  to  rupture  of  a  calcific  focus 
in  the  splenic  vein  succeeded  by  haemorrhage 
into  the  cavity  of  the  abdomen.  In  a  third 
case  only  moderate  nimibers  of  mineralized 
vessels  were  apparent  to  the  unaided  eye. 
In  the  three  remaining  cases  comparatively 
few  of  the  smaller  arteries  were  affected. 
The  naked  eye  indications  of  the  vascular 
lesions  in  question  were  to  be  found  in  the 
form  of  small,  rounded,  oval,  or  angulated 
bodies  which  presented  a  yellowish  or  brown- 
ish yellow  granular  center,  with  or  without  a 
reddish  halo. 

In  studying  the  cases,  histologically, 
paraffin,  celloidin,  and  frozen  sections  were 
employed.  The  sections  were  stained  in 
haematoxylin  and  eosin,  Van  Giesen's  stain, 
picro-erythrosin,  Weigert's  stain  for  elastic 
fibers,  von  Kossa's  silver  nitrate  stain  for 
calcium,  polychrome  methylene  blue  and  eosin, 
Perl's  reagents  for  tribasic  and  dibasic  iron, 
Sudan  III  for  fat,  and  the  older  stain  of 
Levaditi  for  spirochaetae  pallida. 

Case  I.  The  patient  was  a  22  year  old,  alcoholic 
Italian  youth,  who  was  admitted  to  Bellevue 
Hospital  with  the  statement  that,  7  weeks  previously 
he  was  seized  by  sharp,  stabbing  pains  in  the 
region  of  the  umbilicus  that  lasted  2  weeks  and  were 
accompanied  by  vomiting  of  blood  and  bloody 
diarrhoea.  About  a  month  later  the  abdomen  began 
to  enlarge  and  soon  became  distended.  At  the 
same  time  the  patient  noted  that  his  urine  was 
diminishing  in  quantity.  Paracentesis  released  an 
enormous  quantity  of  fluid  from  the  abdomen.  The 
spleen  was  palpated  at  the  level  of  the  umbilicus. 

The  Wassermann  reaction  was  negative,  as  were 
the  blood  findings. 

Splenectomy  was  done  by  John  A.  Hartwell. 
At  operation  the  abdomen  was  found  to  be  filled 
by  fluid  and  the  liver  was  the  seat  of  a  cirrhosis 
in  which  the  lobules  were  coarse  and  irregular  in 
size  and  distribution,  a  characteristic  syphilitic 
hepar  lobatum. 

The  patient  died  several  days  later  of  croupous 
pneumonia.   No  autopsy  was  obtained. 

The  spleen  measured  23  x  13  x  6  cm.  and  weighed 


1050  grams.  The  shape  of  the  organ  was  well 
preserved.  The  capsule  was  tense  and  smooth. 
On  the  outer  surface,  immediately  beneath  the 
capsule,  was  a  small,  wedge-shaped  formation 
which  was  cream-colored  and  extended  downward 
for  a  distance  of  less  than  a  centimeter.  On  section 
it  was  surrounded  by  a  zone  of  injection  and  present- 
ed a  smooth,  faintly  cream-colored  surface  (anaemic 
infarction).  The  spleen  was  reddish  in  color.  On 
section  it  cut  with  resistance.  The  cut  surface  was 
dull  red  in  color  and  fleshy  in  appearance.  Scattered 
over  the  cut  surface  were  literally  hundreds  of  pin- 
head  sized  or  slightly  larger,  rounded,  oval,  or 
variously  angulated  bodies  each  of  which  was 
slightly  elevated  and  made  up  of  a  central  area  of 
brownish  or  yellowish  brown,  granular  looking 
materia]  surrounded  by  a  distinct  reddish  halo. 
The  splenic  substance  lying  between  these  bodies 
was  leathery  in  consistence,  smooth  and  compact. 
In  it  were  numbers  of  small  reddish  splotches 
suggesting  haemorrhages.  Scattered  here  and  there 
were  small  vessels  which  stood  open  and  presented 
pale,  thickened,  hyaline  walls.  The  malpighian 
follicles  were  not  to  be  distinguished. 

Cultural  methods  for  the  detection  of  tubercle 
bacilli  and  injection  into  guinea  pigs  of  emubified 
splenic  tissue  were  negative,  the  animals  having 
been  sacrificed  after  the  lapse  of  three  months. 

Histology.  The  most  striking  histological  change 
in  the  spleen  was  to  be  found  in  the  blood-vessels. 
Enormous  numbers  of  the  smaller  arteries  were  the 
seat  of  extraordinary  thickening  of  the  fibro- 
muscular  coat,  which  was  arranged  around  the 
compressed  lumen  as  a  collection  of  coarse,  poorly 
nucleated,  hyaline  fibers  or  as  fibers  whose  cytoplasm 
was  obscured,  but  whose  distribution  was  clearly 
defined  in  haematoxylin  preparations  by  blackish 
or  bluish-black  deposits,  corresponding  to  calcium. 
In  many  of  the  vessels  the  calcium  deposits  were 
associated  with  small  yellowish  or  golden  granules 
lying  between  the  fibromuscular  tissues.  The 
elastic  lamina  was  thickened  and  infiltrated  by 
bluish  or  bluish  black  material.  Most  of  the 
arteries  thus  affected  were  surrounded  by  a  zone 
of  closely  packed  red  cells.  .The  veins  presented 
a  different  picture.  They  were  frequently  dilated, 
and  the  endothelial  lining  was  re-enforced  by  a 
circular  layer  of  fairly  well  nucleated,  cloudy, 
pinkish  staining  muscle  tissue.  Around  the  veins 
was  sometimes  to  be  seen  a  thick  layer  of  pale, 
hyaline  material  laid  down  in  small  plaques,  the 
individual  plaques  being  separated  from  one  another 
by  delicate,  spindle-shaped  nuclei  which  were  dis- 
tributed at  various  angles.  None  of  the  veins 
revealed  the  slightest  indication  of  mineral  deposits 
in  their  walls.  The  trabeculae  were  coarse  and 
numerous.  The  ground  work  of  the  splenic  sub- 
stance was  made  up  of  countless  numbers  of  dilated, 
endothelial  lined  sinuses  lying  in  a  fibrillated 
connective  tissue.  Scattered  among  the  splenic 
tissues  were  numbers  of  haemorrhagic  foci,  some  of 
which  were  in  the  process  of  organization  as  indicat- 
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ed  by  the  interposition  among  the  red  cells,  both 
at  the  periphery  and  elsewhere,  of  minute  connec- 
tive-tissue fibrils  and  fibroblasts.  That  organiza- 
tion had,  in  certain  instances,  proceeded  to  comple- 
tion was  shown  by  the  presence  of  scattered  islands 
of  dense  fibrous  tissue.  The  malpighian  bodies 
were  few  in  number  and  poor  in  cells.  Most 
m  them  lay  in  the  immediate  vicinity  of  the 
ofineralized  arterioles.    (See  Fig.  i.) 

Spii'ochaetae    pallida    could    not    be    identified. 

Chemical  Analysis.  Inorganic  substances  only. 
Normal  and  diseased  spleens.  Orjganic  material 
destroyed  and  eliminated  by  ashing,  all  work 
being  done  in  platinum  with  5  grams  samples 
of  dried  material.  If  ashing  was  done  at  as  low 
heat  as  possible,  all  the  resulting  material  in 
both  the  normal  and  diseased  spleens  was  practi- 
cally soluble  in  hot  dilute  hydrochloric  acid, 
a  little  carbon  remaining.  If,  however,  the  ashing 
was  performed  at  a  higher  temperature  the  result- 
ing material,  in  the  diseased  spleen,  would  not 
dissolve  entirely.  There  was  left  a  white  insoluble 
substance,  which  not  only  resisted  solution  in  all 
strengths  of  hydrochloric  acid,  both  cold  and 
after  prolonged  boiling,  but  also  three  days  leach- 
ing in  dilute  hydrochloric  acid.  The  normal  spleen 
yielded  no  such  substance.  Furthermore,  upon 
treating  this  white  insoluble  residue,  after  thorough 
washing,  with  sodium  hydroxide  solution  and 
boiling  (in  platinum)  it  dissolved,  and  immediate- 
ly changed  to  a  brown  precipitate.  If  hydrochloric 
acid  was  now  added  this  brown  precipitate  dissolved 
readily,  and  in  its  place  a  colorless  gelatinous 
precipitate  appeared.  The  solution  had  a  yellow 
color  and  gave  a  strong  Prussian  blue  test.  From 
the  above  properties  there  can  be  no  doubt  that 
the  white  insoluble  residue  was  produced  during 
ashing  from  the  iron,  and  silica  of  the  spleen, 
and  "was  an  anhydrous  iron    silicate    compound. 

Silica.  To  determine  the  amount  quantitatively, 
the  ash  from  5  grams  of  dried  material  was  dissolved 
in  dilute  hydrochloric  acid,  the  white  residue 
decomposed  by  sodium  hydroxide  solution,  and 
added  to  the  main  portion.  Then  it  was  acidified 
with  hydrochloric  acid  and  evaporated  to  dryness, 
moistened  with  concentrated  hydrochloric  acid, 
again  evaporated  and  heated  to  120  degrees  C. 
for  two  hours,  again  moistened  with  concentrated 
hydrochloric  acid  and  heated  to  120  degrees  C. 
for  2  hours.  Then  dilute  hydrochloric  acid  was 
added  and  boiled;  this  dissolved  all  except  the 
dehydrated  silica,  which  was  filtered  oflF,  washed, 
ignited  and  weighed. 

Phosphate.  After  removing  the  silica,  the 
phosphate  was  precipitated  by  ammonium  molyb- 
date,  dissolved  and  precipitated  as  (NH4)  MgP04, 
ignited  and  weighed  as  Mg2P207. 

Iron.  To  the  filtrate  from  above,  H2SO4  was  added 
and  evaporated  to  a  syrup,  heated  with  small 
flame  until  fumes  of  SOs  were  liberated,  diluted 
with  water,  HjS  passed  through,  warmed  and  left 
standing  over  night.    This  removes  all  the  molyb- 


denum. The  excess  ofHjS  was  boiled  out,  and 
the  iron  precipitated  as  Fe(OH)i,  then  ignited 
and  weighed  as  Fe20«. 

Calcium.  To  some  of  the  original  solution  of  the 
ash,  ammonium  carbonate  was  added  until  slightly 
cloudy,  then  a  few  drops  of  hydrochloric  acid  to 
clear,  then  ammonium  acetate  and  ferric  chloride 
until  all  phosphates  were  precipitated  and  the 
solution  became  brown.  Three  hundred  cubic 
centimeters  of  water  were  added,  boiled,  thus  pre- 
cipitating the  excess  iron  as  basic  acetate;  this 
was  filtered  off  and  evaporated  to  dryness,  the 
ammonia  salts  driven  off,  dissolved  in  hot  water 
plus  2  drops  hydrochloric  acid,  and  the  calcium  pre- 
cipitated with  ammonium  oxalate  after  adding 
sodium  acetate  solution.  The  calcium  oxalate 
was  filtered,  washed,  ignited  and  weighed  as  CaO. 

Magnesium.  The  filtrate  from  the  above  was 
evaporated  to  dryness,  ignited  to  drive  off  all  am- 
monia salts,  dissolved  in  dilute  hot  HNOs,  made 
ammoniacal  and  precipitated  as  magnesium 
ammonium  phosphate  and  weighed  as  Mg2P207. 

Sodium  and  potassium.  The  original  solution  of 
ash  was  used.  Silica  removed  by  dehydration, 
sulphates  by  BaCl2,  iron  by  ammonia,  phosphates 
by  Ba(0H)2,  calcium  and  magnesium  by  NH4OH 
and  (NH4)2COi.  Filtrate  evaporated  to  dryness, 
ignited  to  drive  off  ammonia  salts,  the  residue 
dissolved  in  dilute  hydrochloric  acid,  filtered  into 
tared  dishes,  evaporated  to  dryness,  heated  with 
low  flame  and  weighed  as  combined  NaCl  and  KCl. 
After  weighing  it  was  dissolved,  the  potassium 
precipitated  as  K2PtCl6  and  weighed  as  such. 

From  the  combined  KCl  and  NaCl,  was  sub- 
tracted the  KCl  calculated  from  the  above  K2PtCle 
'thus  obtaining  the  NaCl.  All  results  were  calculated 
and  are  reported  as  oxide. 

RESULTS 


Normal  Spleen 

Enlarged  Spleen 

per  100  grams 

per  ICO  grams 

Dry 

Dry 

.206 

CaO 

•315 

•151 

MgO 

.141 

1. 149 

K2O 

•385 

•305 

NajO 

.216 

.736 

FejOs 

.484 

.227 

P2O, 

.228 

.028 

Si02 

.240 

2.802 

2.009 

Normal  Spleen 
Total  in  Entire 

Enlarged  Spleen 
Totalin  Entire 

Fresh  Organ 

Fresh  Organ 

.034 

CaO 

1-953 

.025 

MgO 

0.874 

.191 

K2O 

2387 

.051 

NasO 

I   339 

.123 

FejOt 

3.001 

037 

P2O5 

I   413 

.005 

SiOj 

1.488 

.466 


12.455 
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Analysis  reveals  the  following  points  of 
interest:  The  potassium  in  the  diseased 
spleen  is  diminished  by  about  one-third, 
but  the  sodium  very  little.  The  content 
of  phosphate  is  unchanged.  The  calcium  is 
increased  by  about  a  half  and  the  iron 
diminished  to  the  same  extent.  The  lat- 
ter finding  is  to  be  explained  by  the  fact 
that  the  iron  values  represent  the  total 
quantity  of  tissue  iron  plus  the  iron  of 
the  splenic  blood.  Since  the  extensive 
arterial  changes  in  the  enlarged  spleen 
indicate  diminution  in  the  quantity  of 
circulating  blood  in  the  organ  the  iron 
content  is  correspondingly  affected.  The 
silica  is  increased  ninefold.  It  seems  not 
improbable  that  the  golden  granules  found 
in  such  abundance  in  histological  prepara- 
tions of  the  diseased  spleen  represent  some 
variety  of  silicate,  either  iron  silicate  or 
even  a  silicate  of  calcium.  It  is  also  interest- 
ing to  note  that  the  total  inorganic  material, 
weight  for  weight,  of  tissue,  is  not  more  in 
the  enlarged  spleen,  but  rather  a  little  less. 
This  is  due  to  the  great  reduction  in  potas- 
sium and  iron,  which  overbalances  the  in- 
creased amounts  of  calcium  and  silica. 
Moreover,  it  appears  that  the  increase  in 
inorganic  salts  is  parallel  with  the  size  of  the 
respective  spleens. 

Case  2.  The  subject  was  a  man  who  met  death 
unattended  by  a  physician  and  nothing  could  be 
learned  of  his  history.  The  autopsy  was  done  by 
O.  H.  Schultze,  the  medical  assistant  to  the 
district  attorney  of  the  County  of  New  York. 
I  am  indebted  to  Dr.  Schultze  for  the  privilege  of 
witnessing  and  protocoling  the  autopsy  and  for 
use  of  the  material  for  purposes  of  microscopic 
investigation. 

The  body  was  that  of  an  emaciated  man  about 
50  years  of  age.  The  skin  and  visible  mucous 
membranes  were  blanched.  On  opening  the 
peritoneum  an  enormous  quantity  of  blood  came 
into  view,  lying  between  the  lower  border  of  the 
stomach  and  the  pancreas. 

The  spleen  was  huge,  reaching  well  down  into 
the  pelvis  on  the  left  side  and  as  far  foward  as 
the  middle  line.  It  weighed  3,410  grams  and 
measured  28.7  x  22.5  x  8.7  centimeters.  The 
capsule  was  thickened  and  strewn  with  pinhead- 
sized,  cream  colored  projections.  On  section  the 
organ  cut  with  resistance.  The  splenic  substance 
was  smooth,  looked  dense,  and  was  leathery  in 
consistence.    Scattered  through  it  were  dozens  of 


pinhead-sized  or  slightly  larger,  rounded,  oval, 
or  angulated  bodies,  each  of  which  presented  a 
granular  looking  yellowish  or  yellowish-brown 
center.  Many  of  these  bodies  were  surrounded 
by  a  distinct  reddish  halo.  The  malpighian  follicles 
could  not  be  distinguished.  Small  hemorrhagic 
splotches  were  numerous  and  easily  seen.  The 
splenic  artery  and  vein  were  dissected  for  several 
centimeters.  The  artery  was  markedly  calcified, 
stiffened  and  tortuous.  The  vein  was  distended 
and  thrown  into  small,  pouch-like  dilatations,  the 
walls  of  which  were  translucent  and  scarcely  more 
than  the  thickness  of  tissue  paper. 

The  lymph  nodes  were  not  enlarged.  A  group 
of  small,  grayish-red,  granular  looking  nodes  was 
removed  from  the  region  of  the  brim  of  the  pelvis 
and  preserved  for  microscopic  examination. 

The  liver  weighed  2,570  grams.  The  surface  was 
smooth  except  for  the  presence  in  the  capsule  of  the 
right  lobe  of  a  long  scar,  which  extended  downward 
into  the  substance  of  the  organ  for  a  distance  of 
about  a  centimeter. 

The  base  of  the  tongue  and  the  testicles  were 
well  preserved.  The  bone  marrow  of  the  ribs  was 
hyperplastic,  soft,  succulent  looking,  and  bluish  red 
in  color. 

The  rest  of  the  organs  presented  nothing  worthy 
of  record  in  the  present  connection. 

Histology.  Microscopic  examination  of  the 
spleen  revealed  large  numbers  of  thickened,  hyaline, 
mineralized  vessels  of  identical  histology  with 
those  already  described.  Hyaline  thickening  of  the 
walls  of  the  venules  occurred  in  only  a  few  instances. 
The  most  extensive  changes  were  in  the  form 
of  groups  of  thin-walled,  greatly  dilated  capillaries, 
many  of  which  had  ruptured,  producing  haemor- 
rhagic  extravasations.  The  haemorrhagic  areas 
were  infiltrated  by  fibroblasts  and  traversed  by 
delicate  connective-tissue  fibrils.  Running  through 
the  splenic  tissue  in  all  directions  were  inter- 
communicating bands  of  fibrillar  connective  tissue 
which  stained  brightly  by  the  Van  Giesen  method, 
disclosing  an  extraordinary  degree  of  replacement 
of  the  splenic  substance^  (See  Fig.  2.)  Between  the 
connective- tissue  bands  there  were  considerable 
numbers  of  slightly  dilated  venous  sinuses,  some 
of  them  filled  by  red  cells,  others  empty.  The 
malpighian  follicles  were  few  in  number.  Some 
were  small  and  poorly  cellular,  others  were  in 
various   stages  of  connective-tissue   replacement. 

Spirochaetse  could  not  be  demonstrated  in  the 
spleen. 

Testicle.  Microscopic  examination  of  the  tes- 
ticle showed  patches  in  which  the  walls  of  the  semin- 
iferous tubules  were  thickened  and  hyalinized  or 
in  which  the  testicular  substance  had  been  replaced 
by  dense  fibrous  tissue. 

Liver.  Microscopic  examination  of  the  scar  in 
the  liver  showed  a  broad  band  of  fibrous  tissue  which 
penetrated  deep  into  the  substance  of  the  organ, 
occasionally  branching  in  such  fashion  as  to  enclose 
small  groups  of  liver  cells.    In  places  the  scar  was 
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densely  fibrous,  in  other  places  it  enclosed  circum- 
scribed collections  of  round  cells. 

Bone  Marrow.  Smears  from  the  marrow  of  one 
of  the  ribs  revealed  immense  numbers  of  red  cells 
and  lymphocytes.  That  the  increased  number 
of  lymphocytes  was  not  to  be  explained  on  the 
basis  of  leukaemia  was  shown  by  the  absence  of 
hyperplasia  of  the  lymph  nodes  in  any  part  of  the 
body  and  of  h3rperplasia  of  the  follicles  in  the 
spleen,  by  the  absence  of  lymphocytic  infiltration 
of  the  viscera  and  by  the  absence  of  increased 
numbers  of  lymphocytes  in  sections  of  the  vessels 
in  the  dififerent  organs. 

Microscopic -examination  of  sections  of  the  marrow 
of  one  of  the  ribs  showed  immense  numbers  of 
lymphocytes  and  red  cells,  together  with  myeloid 
giant  cells  in  which  the  nuclei  were  arranged  as 
twisted,  stellate,  or  otherwise  distorted  masses  of 
chromatin. 

Lymph  nodes:  Microscopic  examination  of  the 
lymph  nodes  removed  from  the  brim  of  the  pelvis 
revealed  thickening  of  the  capsule.  Running 
downward  from  the  capsule  were  narrow  bands  of 
dense  connective  tissue  which,  in  many  instances, 
encircled  large  islands  of  lymphoid  cells.  Among  the 
lymphoid  cells  were  to  be  seen  groups  of  small, 
irregularly  rounded,  hyaline  bodies,  and  numbers 
of  giant  cells  with  twisted  nuclei  of  precisely  the 
same  type  as  were  found  in  the  myeloid  giant  cells  in 
the  marrow  of  the  rib.^ 

Splenic  vein.  The  splenic  vein  showed  large 
deposits  of  calcium  lying  in  the  muscle  tissue. 
That  at  least  one  of  similar  deposits  had  so  exten- 
sively replaced  the  tissues  in  the  vein  as  to  precipi- 
tate the  rupture,  which  was  responsible  for  the  fatal 
haemorrhage,  was  shown  by  the  extremely  delicate 
rim  of  tissue  which  lay  between  certain  of  the 
calcific  foci  and  the  surrounding  tissues. 

The  microscopic  examination  of  the  other  organs 
showed  nothing  of  interest  in  the  present  connection. 

Case  3.  The  patient,  a  man  aged  38,  was  admitted 
to  Bellevue  Hospital  complaining  of  rapidly  increas- 
ing distention  of  the  abdomen.  He  stated  that, 
4  years  previously,  a  physician  had  told  him  that  he 
had  a  large  "tumor"  in  the  left  side  of  the  abdomen 
corresponding  to  the  location  of  the  spleen.  Opera- 
tion was  advised,  but  this  the  patient  declined 
because  the  mass  was  giving  him  no  trouble.  At  the 
time  of  the  patient's  admission  to  Bellevue  Hospital, 
examination  showed  a  large  mass  in  the  left  side  of 
the  abdomen.  The  lower  border  of  the  mass  was  at 
the  level  of  the  anterior  superior  spine  of  the  ilium 
and  the  anterior  border  approached  the  middle 
line  of  the  body.  The  mass  was  firm  to  the  touch. 
The  abdomen  was  distended  by  fluid,  and  para- 

>  The  most  acceptable  interpretation  of  this  finding  appears  to  me 
to  be  that,  as  a  result  of  the  disturbances  in  the  bone  marrow,  myeloid 
sunt  cells  had  been  discharged  into  the  circulation  and  filtered  out  by 
the  Isrmph  nodes.  The  same  sort  of  reaction  seems  to  be  responsible  for 
the  presence  in  the  lymph  nodes  in  Hodgkin's  disease  of  giant  cells 
indistinguishable  from  those  noimallv  present  in  the  bone  marrow  (O , 
as  well  as  for  such  other  marrow  cells  as  eosinophiles  and  eosinophilic 
myelocytes,  which  occur  in  Hodgkin's  disease  in  about  a  third  of  ail 
cases. 


centesis  was  performed  on  several  occasions. 
Enormous  quantities  of  clear,  yellow  serum  were 
removed  at  each  tapping,  but  the  fluid  reaccumulat- 
ed  with  rapidity. 

The  Wassermann  reaction  was  negative  and  no 
anatomical  signs  of  syphilis  were  detected  clinically. 

The  red  cells  numbered  5,800,000,  the  white 
cells  3,600.  Of  the  latter  there  were  60  per  cent 
poly  nuclear  neutrophiles,  38  per  cent  lymphocytes 
and  2  per  cent  eosinophiles. 

Autopsy.  (Abbreviated  protocol.)  On  opening 
the  abdomen  a  large  quantity  of  yellow  fluid  was 
released.  The  parietal  peritoneum  was  strewn 
with  tubercles.  The  spleen  was  greatly  enlarged  and 
weighed  1,150  grams.  The  capsule  was  slate  gray 
in  color  and  irregularly  thickened.  On  section  the 
organ  cut  firmly  and  was  reddish  in  color,  fleshy  in 
appearance  and  the  substance  was  tough  in  con- 
sistence. The  cut  surface  showed  considerable 
increase  in  connective  tissue  in  the  form  of  delicate 
grayish  streaks.  Scattered  here  and  there  were 
small,  gaping  vessels  with  smooth,  pale,  hyaline 
walls.  Numbers  of  small,  angulated,  granular 
looking  yellowish  brown  bodies  were  apparent  to 
the  unaided  eye  in  different  parts  of  the  splenic 
substance.  The  splenic,  portal,  and  superior  mesent- 
eric veins  were  partially  occluded  by  attached  gray- 
ish red  thrombi.  The  liver  weighed  1,575  grams  and 
and  its  surface  was  coarsely  and  irregularly  lobulated. 
The  cut  surface  showed  connective- tissue  bands 
which  were  distributed  in  such  fashion  as  to 
divide  the  substance  of  the  liver  into  nodules 
varying  from  a  few  millimeters  to  several  centi- 
meters in  diameter.  The  left  testicle  was  firm  in 
consistence,  diminished  in  size  and,  on  section,  was 
extensively  replaced  by  fibrous  tissue.  The  rest  of 
the  organs  showed  nothing  of  interest  in  the  present 
connection. 

Histology,  In  this  case  the  histological  changes  in 
the  smaller  arteries  of  the  spleen  corresponded  close- 
ly to  those  already  described,  and  consisted  of  thick- 
ening and  hyalinization  of  the  fibromuscular  coat 
with  calcification  of  its  fibers  in  various  localities 
and  similar  infiltration  of  the  elastic  lamina,  together 
with  the  deposition  of  amorphous,  golden  yellow 
granules  between  the  fibers.  In  some  cases  the 
periphery  of  the  vessel  was  marked  by  small 
collections  of  red  cells,  but  a  complete  zone  of  in- 
jection was  not  observed  in  a  single  instance. 
The  smaller  veins  were  greatly  dilated.  In  some  of 
them  the  walls  consisted  of  collections  of  swollen, 
cloudy,  finely  granular  connective  tissue  through 
which  numbers  of  delicate,  spindle-shaped  nuclei 
were  dispersed  in  various  directions.  In  others,  the 
venous  walls  were  re-enforced  by  pale,  hyaline 
plaques  between  which  nuclear  forms  were  arranged 
without  any  semblance  of  regularity.  The  ground 
work  of  the  spleen  was  composed  of  minute  connec- 
tive-tissue fibrils  and  great  numbers  of  fibroblasts. 
This  newly  formed,  cellular  connective  tissue  was 
arranged  diffusely  or  in  whorls,  and  served  almost 
completely  to  obliterate  the  venous  sinuses  and  to 
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replace  the  cellular  constituents  of  the  pulp.  Innu- 
merable smaU  hsemorrhagic  foci  were  present  at 
intervals,  and  some  were  infiltrated  by  fibroblasts. 
In  still  other  places  there  were  small  collections  of 
thin- walled,  distended  vessels  supported  by  relativelv 
mature  connective  tissue,  corresponding  apparently 
to  patches  of  organizing  granulation  tissue.  The 
lymphoid  follicles  were  few  in  number  and  poor 
in  cells.    Spirochaetae  were  not  found  in  the  spleen. 

Microscopic  examination  of  the  liver  showed 
numbers  of  broad,  moderately  richly  cellular 
bands  of  connective  tissue  which  were  distributed 
in  such  manner  as  partially  or  completely  to  surround 
large  and  small  islands  of  liver  cells. 

Microscopic  examination  of  the  testicle  revealed 
areas  in  which  the  tubules  were  thickened  and  hya- 
linized  or  obliterated  and  replaced  by  fibrous  tissue. 

Case  4.  The  patient  was  a  women,  aged  29, 
who  was  admitted  to  Bellevue  Hospital  sufi'ering 
from  severe  anaemia  which,  she  said,  had  been 
present  since  childhood.  Physical  examination 
revealed  large,  punched  out,  sluggish  ulcerative 
lesions  on  either  ankle  in  the  region  of  the  external 
malleolus.  The  patient  stated  that  these  ulcers 
appeared  without  obvious  cause  at  the  age  of  15, 
healing  slowly  only  to  break  down  again.  Under 
antisyphilitic  treatment  the  ulcers  healed  promptly. 
The  superficial  lymph  nodes  were  universally 
palpable.  The  abdomen  was  asymmetrical,  due  to 
bulging  in  the  region  of  the  spleen.  The  spleen  was 
greatly  enlarged  and  easily  palpable. 

Blood.  Red  cells  3,500,000;  many  normoblasts, 
a  few  megaloblasts,  polychromatophilia  and  aniso- 
cytosis.  White  cells  8,200,  of  which  69  per  cent  were 
polynuclear  neutrophiles  and  31  per  cent  lympho- 
cytes.   Haemoglobin  47  per  cent. 

The  Wassermann  reaction  was  strongly  positive. 

Splenectomy  was  done  by  John  A.  Hartwell.  The 
spleen  was  huge.  It  measured  27  x  14  X9  centimeters 
and  weighed  i  ,27  5  grams.  On  the  upper  and  poster- 
ior aspect  was  a  scar  corresponding  to  the  location 
of  a  healed  infarct.  The  veins  at  the  hilum  were 
dilated  and  thin-walled.  The  substance  of  the 
spleen  was  firm,  granular  to  the  touch  and  dark  red 
in  color.  No  ochre-colored  bodies  were  enumerated 
among  the  naked  eye  appearances.  The  specimen 
has  since  been  misplaced,  and  it  is  impossible  to  say 
whether  or  not  they  were  present  and  overlooked. 

At  the  time  of  operation  Dr.  Hartwell  noted  that 
the  liver  was  perfectly  smooth. 

Splenectomy  and  antisyphilitic  treatment  were 
followed  by  marked  improvement  in  the  anaemia, 
and  the  patient  left  the  hospital. 

Histology.  Sections  of  the  spleen  taken  from 
two  different  areas  and  stained  by  haematoxylin 
and  eosin  and  by  Van  Giesen's  method,  are  avail- 
able for  microscopic  examination.  Both  of  them 
showed  the  presence  of  small  numbers  of  thickened 
and  mineralized  arteries  of  precisely  the  same 
appearance  as  those  already  described.  In  addition 
there  were  numbers  of  thickened  veins  the  walls 
of  which  were  fibrotic  and  hyalinized.    The  fibro- 


muscular  trabeculae  were  numerous  and  thick. 
The  venous  sinuses  were  congested.  Between  them 
Van  Giesen's  stain  showed  overgrowth  of  delicate 
connective-tissue  fibrils  and  fibroblasts.  The  follic- 
les were  fairly  numerous  and  well  preserved.  Small 
haemorrhagic  foci,  some  of  them  infiltrated  by 
fibroblasts,  were  visible  at  intervals. 

Case  5.  The  patient  was  a  man,  aged  32,  who  was 
admitted  to  Bellevue  Hospital  complaining  of 
chilliness,  sore  throat  and  headache.  Physical 
examination  showed  signs  of  right-sided  pleuritis 
and  of  tuberculosis  at  the  apex  of  the  corresponding 
lung.  The  spleen  was  large  and  easily  palpated. 
There  were  signs  of  fluid  in  the  abdomen,  and  par- 
acentesis was  attended  by  the  withdrawal  of  an 
enormous  quantity.  The  fluid,  however,  rapidly, 
reaccumulated,  and  was  again  withdrawn. 

Blood,  4,100,000  red  cells,  3,500  white  cells. 
Haemoglobin  65  per  cent. 

The  Wassermann  reaction  was  positive. 

Splenectomy  was  done  by  John  A.  HartweL 
The  spleen  weighed  1040  grams  and  measured  23  x  14 
centimeters.  On  section  the  cut  surface  presented 
a  meat -red  appearance  and  the  substance  cut 
with  difficulty.  The  surface  was  finely  granular, 
and  innumerable  minute  grayish  streaks  were 
apparent.    No  ochre-colored  bodies  were  described. 

At  the  time  of  operation  Dr.  Hartwell  noted  that 
the  liver  was  enlarged,  firm,  finely  granular. 

Microscopic  examination  of  the  spleen  revealed 
only  an  occasional  small  artery  whose  walls  were 
thickened  and  mineralized  in  a  fashion  not  to  be 
distinguished  from  those  already  described.  The 
substance  of  the  spleen  was  diffusely  infiltrated 
by  delicate  connective-tissue  fibrils,  the  veins 
were  immensely  thickened,  in  places  banked  by 
numbers  of  small  hyaline  plaques  radiate  to  the 
long  axis,  and  the  follicles  were  small.  Haemor- 
rhages were  not  observed. 

Case  6.  The  patient  was  a  man,  aged  45  years, 
who  was  admitted  to  BeUevue  Hospital  complain- 
ing of  swelling  of  the  abdomen  of  a  year's  duration. 
The  spleen  was  palpated  at  the  level  of  the  pelvis 
and  was  firm  in  consistence.  Paracentesis  was 
attended  by  the  withdrawal  of  large  quantities  (rf 
clear  serum. 

Red  cells  4,160,000,  white  cells  5,200,  of  which  74 
per  cent  were  polynuclear  neutrophiles,  22  per  cent 
lymphocytes,  3  per  cent  transitionals  and  i  per  cent 
eosinophiles. 

The  Wassermann  reaction  was  strongly  positive 
with  both  the  cholesterinized  and  crude  alcoholic 
antigens. 

The  spleen  was  removed  by  J.  B.  Bissell.  Death 
occurred  some  days  later. 

At  autopsy  the  liver  was  extensively  gnarled 
and  a  solitary  gumma  was  present  in  the  light  lobe. 
No  other  anatomical  indications  of  syphilis  were 
encountered. 

Spleen,  The  spleen  as  received  from  the  operating 
room  measured  20X  lox  5  centimeters  and  wxigfaed 
1,020  grams.    On  section  the  cut  surface  was  smooth, 
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Fig.  I.  Case  1.  Showing  the  presence  of  two  sclerotic  and  byaliniaed  arterioles  with 
excessive  ioiillration  of  the  liDromuscular  and  elastic  coats  by  calcium,  and  a  peri- 
pheral zone  of  red  cells.  Tbe  golden  granules  (of  silicate?)  are  not  represented. 
Above  and  to  the  left,  a  dilated  venule  re-enforced  by  a  number  of  byaline  plaques. 
Diffuse  sclerosis  of  the  interstitium  and  dilatation  of  the  venous  sinuses.  Two  fairly 
well  preserved  lymphoid  follicles,  each  in  juxtaposition  to  a  mineralized  arteriole. 


brick  dust  red  in  color  and  friable 
yieldiag  a  fine  grating  sensation  as  the  finger  prene- 
trated  its  substance.  In  the  splenic  tissue  innumer- 
able minute  grayish  fibrils  were  visible.  The 
malpighian  follicles  were  not  seen.  The  smaller 
veins  were  gaping  and  their  walls  thickened.  Moder- 
ate numbers  of  ochre-colored  bodies  were  present, 
the  largest  approximating  the  size  of  the  head  of  a 
pin. 

Microscopic  examination  revealed  abundant  over- 
growth of  connective  tissue  in  the  form  of  fibrils 
and  fibroblasts.  The  jnalpighian  follicles  were 
fairly  numerous,  but  small.  Some  of  them  were  en- 
circled by  strands  of  connective  tissue.  The  fibrous 
trabeculie  were  large  and,  in  places,  hyaline.  A 
few  of  the  arterioles  showed  the  same  extensive 
infiltration  with  calcium  as  has  already  been  des- 
cribed, together  with  scattered  collections  of 
amorphous  golden  granules,  or  long,  narrow  golden 
yellow  plaques  which  were  transversely  fissured  at 
frequent  but  irregular  intervals.  The  periphery  of 
the  calcified  vessels  was  marked  by  a  fairly  broad 
zone  of  densely  packed  red  cells.  Large  and  small 
haemoirhagic  extravasations  were  found  at  intervals. 
Some  of  these  were  partially  delimited  or  were 
penetrated  by  extravasations  collections  of  con- 
nective-tissue fibrils  and  fibroblasts  which  resembled 
strands. 


DISCUSSION 
In  attempting  to  elucidate  the  histogenesis 
of  the  changes  in  the  smaller  arteries  of  the 
spleen,  one  is  apt  to  receive  the  impression 
that  mechanical  factors  play  a  part,  namely, 
that  haemorrhage  is  followed  by  disintegration 
of  haemoglobin  and  by  the  deposit  of  iron 
compounds  in  the  hyalinized  muscular  and 
collagenous  structures  of  the  vascular  coat. 
At  the  same  time  the  circulatioa  is  impaired 
in  such  manner  as  to  permit  blood  serum  to 
escape  through  the  damaged  wall,  and 
calcium  is  precipitated  and  taken  up  by 
fibers  which  are  prepared  for  its  reception  as 
a  result  of  preUminary  ironization.  This 
view,  at  least,  is  in  consonance  with  the 
observations  of  S.  Ehrlich  (6),  who  deter- 
mined the  presence  of  calcium  in  ironized 
elastic  fibrils  in  the  immediate  vicinity  of 
hfemorrhagic  foci,  and  with  the  results  of 
experiments  by  Sumita  (7)  who  found  that 
the  deposition  of  iron  precedes  that  of  calcium 
not    only    in    pathological    conditions,    but 
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Fig.  2.  Case  2.  Showing  extensive  baanoiThagic 
extravasations  in  different  stages  of  organization.  Just 
to  the  right  of  the  center  and  slightly  below  it.  is  a 
calcified  arteriole. 

in  the  formation  of  bone  in  physiological 
circumstances,  the  iron  acting  as  a  sort  of 
mordant.  The  same  line  of  reasoning  may 
be  followed  to  explain  the  geographical 
distribution  of  the  process  of  mineralization. 
For  example,  it  is  recognized  that  retrogres- 
sive changes  in  tissues  are  a  sine  qua  non 
for  calcification,  and  that,  in  areas  which  are 
to  become  calcified,  the  circulation  is  en- 
feebled. The  changes  in  the  walls  of  the 
smaller  splenic  arteries  and  the  com- 
pression of  their  lumina  certainly  fulfill 
these  prerequisites.  Although  the  veins 
showed  sclerotic  or  hyaline  changes,  min- 
eral deposits  were  not  to  be  found 
in  them  in  a  single  instance,  and  this 
in  spite  of  the  fact  that  the  structural 
alterations  in  the  veins  were  of  the  sort  that 
invite  calcification.  Since  it  is  known  that 
calcification  is  favored  by  diminution  in  and 
combated  by  the  presence  of  carbon  dioxide 
(8) ,  it  may  be  assumed  that,  in  these 
circumstances,  the  increased  carbon  dioxide 
content  of  the  venous  blood  and  the  preserva- 
tion of  the  venous  circulation,  combined  to 
prevent  the  deposit  of  calcium  in  the  walls 
of  the  veins. 

The  successive  steps  in  the  process  of 
mineralization  of  the  arteries  seem  to  be 
susceptible    of    explanation    on    the    basis 


of  histological  appearances  as  developed  by 
differential  staining  methods.  The  first 
change  in  the  arterial  wall  is  usually  to  be 
found  in  slight  sclerosis  of  the  subendothel- 
ial  connective  tissue,  although  this  is  neither 
constant  nor  apparently  important.  The 
elastic  fibers,  as  shown  by  the  orcein  stain 
combined  with  Perl's  reagent  for  trivalent 
iron,  reveal  varying  degrees  of  hyperplasia, 
either  in  the  form  of  thickened  bundles  of 
silk-like,  wavy,  straight  or  broken  fibrils 
running  through  an  arc  of  the  vascular 
circumference  or  surrounding  the  lumen. 
These  fibrils  may  or  may  not  show  the 
presence  of  iron.  In  the  spleen  investigated 
by  Sprunt,  where  the  process  was  apparently 
in  an  early  stage  of  evolution,  the  presence 
of  iron  in  the  elastic  lamina  of  the  arterioles 
was  so  noticeable  as  to  constitute  the  pre- 
dominating change,  but  in  our  cases.  aU  of 
which  appear  tohavebeenof  longstanding,  we 
were  not  able  to  demonstrate  iron  in  the 
elastic  layer,  although  calcification  of  this 
coat  was  practically  constant.  By  means 
of  hiematoxylin  and  eosin,  picro-erythrosin 
and  Van  Giesen's  stain  and  even  in  unstained 
frozen  sections,  it  is  to  be  shown  that  the 
thickening  of  the  arterial  wall  is  due  to 
sclerosis  of  the  collagenous  fibrils  and 
hypertrophy  of  the  muscle  elements  with 
subsequent  hyalinization  of  both.  Many 
of  the  hyalinized  fibromuscular  structures 
yield  an  exquisite  Prussian  blue  reaction. 
Still  others  are  impregnated  with  a  substance 
which  stains  bluish  or  blackish  with  hema- 
toxylin and  which  corresponds,  therefore,  to 
calciimi.  Lying  between  the  more  closely 
packed  hyalinized  structures  are  to  be  seen 
delicate  strings  of  amorphous  golden  granules 
which  are  not  only  resistant  to  the  common 
solvents,  but  to  suchstains  as  were  employed. 
It  is  possible  that  these  granules  represent  a 
salt  of  silica,  perhaps  an  iron  silicate  or  even 
a  silicate  of  calcium.  Where  the  hyalinized 
fibers  are  less  compact  these  grajiular 
particles  are  arranged  in  clumps  and  stand 
in  striking  contrast  to  the  blackish  deposits 
of  calcium. 

CONCLUSIONS 

There   is   a   distinctive   form   of    massive 

splenomegaly  marked  by  the  occurrence  Id 
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the  splenic  substance  of  variable  numbers 
of  pinhead-sized,  rounded,  oval,  or  angulated 
bodies  with  a  brownish  or  yellowish  brown, 
granular  looking  center,  and  with  or  without 
a  peripheral  zone  of  red  cells.  These  bodies, 
which  correspond,  histologically,  to  sclerosis 
and  mineralization  of  the  smaller  arteries, 
are  characteristic  and  readily  identified, 
and  are  distinct  from  anything  familiarly 
encountered  in  the  naked  eye  examination 
of  the  spleen.  The  substance  of  the  spleen 
presents  a  reddish,  flesh-like  appearance,  is 
leathery  in  consistence,  and  shows,  on 
section,  numerous  small  vessels  whose  walls 
are  pale  and  thickened,  corresponding, 
microscopically,  to  venules  in  or  around 
which  hyaline  deposits  have  occurred,  but 
which  are  immune  from  infiltration  by 
mineral  salts.  Haemorrhages  may  be  seen 
by  the  naked  eye  and,  histologically,  are 
found  in  various  stages  of  organization. 
In  addition,  the  splenic  substance  is  ex- 
tensively replaced  by  the  productive  over- 
growth of  connective  tissue  of  inflammatory 
origin. 


The  variety  of  splenomegaly  described 
was  encountered  in  syphilitic  subjects  only. 
The  selective  mineralization  of  the  small 
arteries,  while  differing  from  the  changes 
conmionly  found  in  syphilitic  vessels,  appears 
nevertheless  to  represent  the  deposition 
of  salts  in  tissues  already  injured  by  syphilis. 
Whether  identical  changes  occur  in  vessels 
in  association  with  diseases  other  than 
syphilis,  remains  to  be  seen. 
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Hartwell  and  J.  B.  Bissell,  of  the  surgical  staff  of  Bellevue 
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ETRODISPLACEMENT  of  the 
uterus  has  been  considered  a  clinical 
entity,  with  symptomatology,  pathol- 
ogy, and  treatment  distinct  from  and  un- 
related to  other  conditions  as  early  as  1895;  at 
this  time  Theilhauber  (i),  before  the  Seventh 
Congress  der  Deutschen  Gesellschaft  fuer 
Gjoiaekologie,  advanced  the  opinion  that  the 
symptoms  which  had  been  ascribed  to  retro- 
version, i.e.,  backache,  abdominal  pain, 
haemorrhage,  leucorrhoea,  bladder  disturb- 
ance, nervousness,  dysmenorrhoea,  and  steril- 
ity, were  in  reality  due  to  other  conditions 
associated  with  the  retroversion,  of  which  the 
displacement  was  an  accidental  accompani- 
ment/' As  WiUiams  (2),  at  Harvard,  pointed 
out  in  his  article,  this  paper  by  Theilhauber 
opened  the  question  and  paved  the  way  for 
reinvestigation  of  the  subject,  as  his  views  met 
with  a  storm  of  opposition,  with  the  result 
that  his  ideas  met  with  a  confirmation  from 
many  sources.  Williams  quotes  the  affirming 
opinions  of  such  writers  as  Baldy,  Bovee, 
Kelly,  Mayo,  and  Schroeder. 

From  our  work  in  the  Washington  Univer- 
sity Out  Patient  Department  and  Barnes 
Hospital,  we  also  accept  these  ideas  and  will 
attempt  to  visualize  our  results  with  this 
work,  attacking  the  problem  from  four  angles: 
(i)  simple  retroversion;  (2)  inflammatory 
retroversion  —  (a)  with  cellulitis,  (b)  with 
salpingitis;  (3)  acquired  —  (a)  retroversions 
with  new-growth,  (b)  resulting  from  child- 
birth; (4)  congenital  retroversion. 

Jacoby  (3)  at  the  New  York  Post  Graduate 
Medical  School  and  Hospital  found  that  of 
300  consecutive  cases  36  per  cent  had  retro- 
verted  uteri,  15  per  cent  of  which  were  un- 
complicated by  any  other  pelvic  disorder, 
10  per  cent  of  which  had  a  posterior  para- 
metritis, 5.5  per  cent  of  which  had  diseased 
adnexa,  3  per  cent  posterior  parametritis 
and  decensus,  2.5  p>er   cent  decensus  uteri. 


Sturmdorf  (4)  at  the  New  York  PolycUnic 
estimated  that  18  per  cent  of  the  gynecological 
patients  had  retrodisplacement,  Barbour  and 
Watson  claiming  that  one-fifth  of  these  were 
of  the  congenital  type.  John  Van  Doren 
Young  (5),  in  his  study  of  6134  cases  at  St 
Luke's  Hospital,  New  York,  found  that  50 
per  cent  of  the  cases  had  purely  mechanic^ 
retroversion,  leaving  out  of  consideration  all 
retrodisplacements  due  to  posterior  inflam- 
matory peritoneal  adhesions.  Williams  (2) 
at  the  Boston  City  Hospital,  found  that  30 
per  cent  of  1000  cases  seen  there  had  retro- 
displacements,  only  13  of  which  were  operated 
upon  for  uncomplicated  retroversion. 

Schroeder  (2,e)  examined  145  medical  pa- 
tients complaining  of  no  pelvic  symptoms  and 
found  the  uterus  in  anterior  position  in  75 
per  cent,  and  retroverted  in  25  per  cent 
W.  J.  Mayo  says  (2,d):  ''While  the  normal 
position  of  the  uterus  in  the  majority  of 
women,  perhaps  75  per  cent,  is  more  nearly 
anterior  than  posterior,  it  will  be  acknowl- 
edged that  in  at  least  25  per  cent,  and  at 
various  ages,  retrodisplacement  exists." 
Howard  A.  Kelly  (2,c)  found  1886  retroflexions 
in  13,600  gjrnecological  cases  at  the  Johns  Hop- 
kins Hospital,  415  uncomplicated  (22  percent) 

At  our  clinic  in  four  years'  time  25  per  cent 
of  the  3954  cases  examined  had  a  retro- 
displacement of  the  uterus. 

We  have,  then,  of  this  rather  common 
condition  seen  in  from  20  to  50  per  cent  of  the 
gynecological  patients,  four  classes  of  retro- 
displacement to  consider: 

1.  The  simple  retroversion,  due  to  dis- 
turbances of  the  normal  mechanics,  physics, 
or  dynamics  of  the  pelvic  organs. 

2.  The  inflammatory y  in  which  the  uterus  is 
displaced  by  a  pus  mass  and  afterward  drawn 
back  by  adhesions. 

3.  The  acquired,  as  the  result  of  injury  or 
relaxation  consequent  upon  childbirth,  with 
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subsequent  subinvolution  of  the  uterus  and  its 
supporting  ligaments;  or  due  to  new-growths 
of  tiie  uterus  or  adnexa. 

4.  Congenital,  where  the  woman  has  no 
inflammatory  condition  or  has  never  borne 
children. 

After  having  made  the  diagnosis  of  retro- 
displacement,  and  having  determined  how  far 
back  the  body  is,  the  next  point  to  determine 
is  whether  or  not  it  is  freely  movable,  and  the 
treatment  adopted  depends  on  whether  the 
uterus  is  movable  or  adherent. 


Fig.  I.  Drawinf;  the  uterus  down  with  a  tenaculum 
forceps  to  bring  it  within  the  reach  of  the  exanuning 
lingers.    (Dudley,  Practiu  of  Cynccolosy.) 

With  a  movable  uterus  the  first  step  is  to 
replace  the  uterus  in  the  proper  position  by 
bimanual  manipulation  as  illustrated  in  the 
diagram  (Fig.  i).  This  oftentimes  replaces 
the  uterus.   This  is  seen  in  recently  delivered 


Fig.  4.   The  uterus  brought  forward  into  position.   This 
Fig.  2-   Sringing  the  fundus  uteri  forward  and  pushing       shows  also  the  method  of  taking  the  backward  flexion  out 
the    cervix   backward  and   upward.     (Kelly,   Operative      of  the  uterus,  by  bending  it  firmly  forward  over  the  vaginal 
Gynecology.)  fingers.   (Kelly,  Operatict  Gynecology.) 
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Fig.  5.  a.  iDtroducing  the  pessary.  First  step,  depress- 
ing the  perineum,  b.  Introducing  the  pessa.ry  through  the 
vagina.1  opening.  The  width  of  the  pessary  ties  in  the 
anteroposterior  diameter  of  the  opening,  which  is  the  long 
diameter,  but  is  turned  somewhat  oblique  to  avoid  the 
urethra,   c.  The  pessary  is  now  well  within  the  vagina  and 

patients,  where  the  subinvoluted  structure 
with  its  relaxed  supporting  structures  has 
fallen  down  into  the  hollow  of  the  sacrum. 
If  the  corpus  cannot  be  replaced  by  the  ordi- 
nary bimanual  examination  a  tenaculum 
forceps  is  used  to  catch  the  cervix,  drawing 
down  and  forward,  which  pulls  the  uterus 
away  from  the  promontory  (Fig.  2). 

The  vaginal  fingers  then  raise  the  fundus 
(Fig.  3)  as  high  as  possible  so  that  the  ab- 
dominal fingers  pressed  deeply  into  the  back 
part  of  the  pelvis  can  assist  in  raising  the 
fundus,  which,  is  being  brought  forward  by 
the  abdominal  fingers  (Fig.  4)  at  the  same 
time  the  vaginal  fingers  are  carrjing  the  cervix 
backward  and  upward.  All  these  maneuvers 
were  described  very  fully  in  1881  by  Schultze 
of  Jena,  in  a  monograph.  He  administered 
anesthesia  to  the  patient  where  adhesions  had 
to  be  broken  up.  With  the  patient's  co-opera- 
tion these  manipulations  can  generally  be 
carried  out  successfully  without  resorting  to 
knee- chest  posture,  and  we  condemn  the 
method  of  replacing  by  a  sound  or  repositor. 

We  find  with  some  patients  that  they  are 
too  nervous,  the  uterus  and  adjacent  struc- 
tures too  tender,  to  permit  the  manipulations 
necessary  for  replacement  on  their  first  visit 
to  the  clinic;  so  they  are  dismissed  giving 
them  a  glycerine  tampon  to  be  removed  the 


ready  for  turning,  d.  The  pessary  is  turned  so  the  width 
lies  transversely,  for  the  transverse  diameter  is  the  long 
diameter  of  the  vaginal  canal,  though  not  of  the  vagiiul 
entrance.  The  pessary  is  then  pushed  in  until  its  further 
progress  is  stopped  by  the  cervix. 


next  day,  with  instructions  to  take  hot  vagi- 
nal douches  one-half  hour,  twice  daily,  keep 
the  bowels  open,  and  take  knee-chest  posture 
IS  minutes,  twice  daily.  Such  treatment  at 
home  diminishes  the  pelvic  tenderness  very 
much  and  at  the  next  examination  the  uterus 
can  generally  be  brought  forward. 

Wlien  the  uterus  is  brought  forward  we 
select  a  proper  fitting  "Hodge"  jsessan' 
No.  3,  4,  or  5.  and  insert  this  as  the  most 
convenient  and  efficient  device  to  keep  the 
uterus  in  place,  as  is  illustrated  in  the 
various  stages  in  Figure  5,  Figure  6  showing 
the  pessary  in  place  holding  the  uterus  in  its 
forward  position. 

The  instruclion  to  the  patient  wearing  a 
pessary.  The  patient  is  then  allowed  to  get 
off  the  table,  walk  around  and  squat  down  to 
see  if  the  ring  gives  her  any  discomfort;  if 
not,  she  is  asked  to  report  to  the  clinic  one 
week  later  if  the  pessary  is  proving  satisfac- 
tory, but  sooner  if  it  protrudes  or  sUps  out  o( 
position.  If  the  uterus  is  in  place  and  the 
patient  is  having  no  discomfort  and  the  pes- 
sary is  in  proper  position,  it  is  assumed  that 
it  will  prove  satisfactory  right  along,  and  she 
is  to  report  then  every  month,  taking  a 
cleansing  douche  every  day  so  that  no  dis- 
charge can  accumulate  on  the  ring  causing  a 
concretion  that  might  prove  irritating.    Then 
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Rg.  6.  Pessary  in  place.  After  the  pessary  b  in  place 
the  patient  should  be  told  to  press  down  as  if  at  stool  to  see 
if  the  pessary  is  accurately  fitted.  There  is  no  objection  to 
introducing  the  bivalve  speculum  and  carrying  out  any 
eerrical,  vaginal,  or  intra-uterine  manipulation  or  intra- 
vaginal  packing  with  glycerine  and  gauie.  The  presence 
of  the  pessary  does  not  interfere  with  these  therapeutic 
procedures. 

when  the  patient  returns  a  month  later  the 
pessary  is  removed,  cleansed,  and  the  vaginal 
walls  and  vault  inspected  to  see  if  the  long- 
continued  pressure  has  caused  any  ulceration. 
If  such  is  the  case,  or  if  injurious  pressure  on 
the  wall  is  indicated  by  a  distinct  groove  or 
ridge  with  infiltration,  the  pessary  is  left  out. 
The  patient  is  packed  with  one  glycerine- 


Fig.  S.    Ferguson  speculum  in  the  vagina. 

soaked  tampon  with  a  second  dry  one  inserted 
afterwards  with  the  patient  in  knee-chest 
posture.  It  is  good  for  the  patient  to  assume 
this  position  night  and  morning.  It  is  very 
advantageous  where  patient  complains  of 
downward  pressure  in  the  pelvis. 

The  patient  is  told  that  the  wearing  of  the 
pessary  does  not  curtail  her  activities  in  any 
way;  does  not  interfere  with  coitus,  as  in 
some  cases  of  steriUty  they  are  used  principal- 
ly to  increase  the  chance  of  pregnancy;  and 
that  if  pregnancy  should  develop,  she  is  to 
continue  wearing  it  until  the  uterus  has 
become  large  enough  to  prevent  its  sinking 
back  into  the  pelvis. 

If  the  uterus  will  not  stay  up  after  using 
the  pessary  for  six  months,  we  consider  that 
more  radical  means  should  be  employed,  and 
send  the  patient  to  the  hospital  for  the 
operation  best  suited  for  her  case. 


n  the  Trendelenburg  position  with  rub- 
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If  the  retroversion  is  of  the  second  class, 
that  is,  due  to  some  pelvic  inflammatory 
trouble,  the  treatment  is  directed  primarily  to 
the  inflammatory  process  and  the  displace- 
ment is  corrected  only  incidentally.  The  ad- 
hesions may  have  resulted  from  gonococcus 
infection,  puerperal  infection,  acute  appendi- 
citis, tuberculosis,  improper  fitting  pessaries. 

If  the  patient  can  afford  to  enter  the  hos- 
pital we  treat  her  there  with  hot  douches, 
ii6°  F.,  twice  a  day  and  electric  bakes  one- 
half  hour  twice  daily,  increasing  to  one  hour 
twice  daily,  with  the  electric  light  cabinet  as 
pictured  in  Figure  7,  using  a  Ferguson 
speculum  in  the  vagina  (Fig.  8)  so  that  the 
heat  can  more  effectively  reach  the  inflam- 
matory mass.  The  temperature  under  these 
cabinets  is  from  100°  to  115°.  After  two  weeks 
of  such  treatment,  most  inflammatory  masses, 
if  they  are  in  the  tubes  or  parametrial  cellular 
tissues,  will  melt  away;  the  pelvic  tenderness 
will  likewise  disappear  and  then  the  body  of 
the  uterus  becomes  more  movable  and  treat- 
ment for  the  displacement  may  be  instituted. 

We  advise  those  patients,  who  can  only  be 
seen  in  the  clinic,  to  take  their  hot  douche  at 
home,  lying  on  their  douche  pan,  having 
some  other  member  of  the  family  refill  the 
bag  with  as  hot  water  as  possible,  so  that 
theyuseioori2  bags  full  twice  daily,  Theyare 
tamponed  in  the  clinic  and  carefully  observed 
to  see  when  the  inflammatory  masses  have 
improved  enough  so  that  the  adhesions  can 
be  broken  up  and  the  corpus  replaced  and 
pessary  worn  if  need  be. 


For  cases  where  posterior  cellulitis  seems  to 
be  the  most  aggravating  symptom,  the 
douches  are  strongly  urged,  but  at  the  clinic 
we  put  the  j)atient  on  the  mercury  bag  treat- 
ment. The  patient  is  put  in  the  Trendelen- 
berg  position  (Fig.  g)  and  the  empty  rubber 
bag  inserted  in  the  vagina.  Then  five  pounds 
of  mercury  are  poured  in  through  a  funnel,  a 
clamp  applied  to  the  mouth  of  the  bag,  the 
free  end  brought  up  over  patient's  abdomen 
where  counter  pressure  is  brought  to  bear  by 
a  5  pound  bag  of  shot  placed  just  over  the 
symphysis  and  lower  abdomen  (Fig.  10). 
The  patient  is  allowed  to  stay  in  this  posi- 
tion one-half  hour,  returning  twice  or  three 
times  a  week.  This  weight  in  the  posterior 
fornix  tends  to  iron  out  cellular  infiltration 
and  stretch  the  inflammatory  adhesions 
from  the  sacrum  to  the  fundus  (Fig.  11). 
If  the  patients  do  not  respond  to  this  treat- 
ment by  the  end  of  two  months,  so  that  it  can 
be  plainly  seen  that  the  mobility  of  the  uterus 
is  increased,  they  are  in  turn  given  a  letter  of 
admission  to  the  hospital  for  correction  by 
some  operative  procedure. 

The  mercury  bag  treatment  was  first  intro- 
duced by  Freund  in  1897  (7).  Originally  the 
technique  was  as  follows:  A  condom  was 
introduced  over  a  round  speculum,  shot 
poured  in,  and  the  speculum  removed,  leaving 
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the  shot  in  place  from  2  to  loor  i6  hours,  with 
counter  pressure  on  the  abdomen  by  placing 
a  bag  of  shot  weighing  i  or  2  kilograms.  This 
method  was  first  used  by  Funke,  Freund's 
assistant,  and  independently  by  Pinkus.  The 
method  was  popularized  by  Halban  in 
Schauta's  clinic,  who  was  the  first  to  use  the 
'.mercury  in  a  colpeurynter  (as  we  use  it  in  this 
clinic),  placing  the  patient  in  the  Trendelen- 
burg position.  He  pointed  out  that  he  could 
use  more  weight  in  the  colpeurynter  than 
Funke  could  by  means  of  the  condom. 

The  Trendelenburg  position  favored  the 
return  flow  of  the  blood,  while  the  weight 
therapy  by  pressure  on  the  pelvic  organs, 
both  'rom  abdomen  and  vagina,  produced 
enou  ti  compression  of  the  vessels  to  give  a 
venous  hyperaemia,  causing  absorption. 

Pinkus  pointed  out  that  you  could  use  this 
therapy  just  as  well  by  raising  the  foot  of  the 
bed.  He  also  devised  a  combination  of  bags 
where  you  could  release  some  of  the  mercury 
by  letting  in  air,  thus  the  circulation  was  not 
depleted  as  suddenly,  and  the  patient  could 
return  home  with  the  air  colpeurynter  in 
place,  giving  in  addition  an  ambulatory  form 
of  treatment. 

This  mercury  bag  then  (i)  relieved  the 
pain  by  stretching  the  adhesions  as  shown  in 
Fig.  II,  having  quite  the  similar  effects  as 
massage,  which  is  used  quite  intensively  in 
the  European  clinics;  and  is  (2)  better  in 
numerous  cases,  being  simpler,  and  is  less 
dangerous,  not  producing  the  discomforts  that 
massage  sometimes  causes  in  psychic  pa- 
tients.  We  do  not  use  massage  in  this  clinic. 

So  the  mercury  bag  method  of  treatment  is 
given  a  trial  in  all  affections  of  the  para- 
metrivun  as  it  causes  inflammatory  oedema  to 
disappear,  loosens  structures  up  better,  so 
that  a  more  exact  diagnosis  can  be  made  of 
adnexal  masses.  Careful  use  of  the  mercury 
bag  can  also  be  used  in  double  pyosalpinx, 
using  at  first  small  amounts  one-fourth  to 
one-half  pound,  causing  a  marked  decrease 
in  the  tenderness.  This  method  is  especially 
valuable  in  ironing  out  old  scars  running  from 
cervix  into  parametrium.  Lately  we  had  such 
a  case  where  the  patient  at  her  former  de- 
livery had  her  cervix  incised  by  the  attending 
physician  to  hasten  the  delivery,  leaving  her 


with  a  definite  band  of  scar  tissue  that  was 
extremely  tender  on  any  manipulation;  but 
which  responded  very  nicely  to  the  constant 
and  equal  pressure  exerted  by  the  5  pounds  of 
mercury. 

We  have  also  a  third  class  of  retrodisplace- 
ment  to  consider;  those  due  to  new-growths  of 
the  uterus  or  adnexa;  or  those  following  child- 
birth as  the  result  of  a  relaxed  pelvic  floor 
with  some  decensus  and  retrodisplacement;  or 
due  to  subsequent  subinvolution  of  the 
uterus  and  its  supporting  structures.  In  our 
table  of  cases  are  seen  many  instances  of  in- 
complete abortion,  where  a  curettage  with 
baking,  hot  douches,  and  possibly  a  ring, 
corrected  the  condition.  In  other  cases  ante- 
rior suspensions  had  to  be  done,  generally  by 
shortening  the  round  ligaments  by  puUing 
them  through  the  rectus  muscle  and  sewing 
them  together  underneath  the  aponeurosis; 
or  by  the  Venable  operation.  Where  the 
perineal  floor  was  relaxed  a  perineorrhaphy 
was  done  to  give  the  proper  support  from 
below;  and  if  the  cervix  needed  repair  this 
was  done  routinely.  Whenever  we  could  have 
the  patient  become  pregnant  again,  she  was 
closely  watched  to  see  that  the  growing  uterus 
spontaneously  corrected  its  position  and  then 
in  her  puerperal  state  every  measure  was  used 
to  keep  the  uterus  forward  —  but  if  these 
measures  did  not  suffice  operative  measures 
had  to  be  resorted  to. 

It  is  not  within  the  scope  of  this  paper  to 
discuss  the  different  operations  for  retro- 
versions; there  were  131  papers  written  on 
this  subject  in  1913  alone.  Operative  gyne- 
cologic records  show  over  a  hundred  detailed 
operations  for  the  correction  of  retrodisplace- 
ment and  Baldy  states  that  the  possible 
number  of  retrodisplacement  operations  per- 
formed in  this  country  is  limited  only  by  the 
number  of  females  in  existence. 

We  have  treated  21  cases  with  dilatation, 
curettage  and  pessary;  16  cases  with  a 
supravaginal  or  complete  hysterectomy;  38 
cases  by  anterior  suspension  operation  — 
Gilliam-Crossen,  Venable,  Mann- Webster, 
Montogomery  technique;  this  series  of  cases 
also  including  two  instances  where  myomec- 
tomy for  fibroid  nodules  was  done;  7  cases 
with  an  interposition  operation,  and  i  case 
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with  a  perineorrhaphy,  with  later  a  pessary  to 
correct  the  displacement.  Two  cases  of  preg- 
nant uteri,  retrodisplaced,  corrected  them- 
selves spontaneously  as  the  uterus  grew  larger. 
For  the  choice  of  operations  best  suited  to 
the  case  we  followed  Crossen's  (8)  suggestions 
as  closely  as  possible  —  as  outlined  in  the 
May  number  of  Journal  of  Missouri  State 
Medical  Association,  1916.    As  Dr.  McCann 

(9)  of  London  has  shown,  most  of  these  cases 
fall  under  four  heads:  (i)  treatment  in  the 
childbearing  period  —  (a)  when  uterus  is 
replaceable,  (b)  when  uterus  is  fixed;  (2)  back- 
ward displacement  after  menopause;  (3) 
backward  displacement  associated  with  uter- 
ine and  ovarian  tumors;  (4)  backward  dis- 
placement of  the  gravid  uterus. 

Attention  should  be  called  to  Reynold's 

(10)  idea  as  an  expedient  for  radical  cure  of 
the  acquired  type  of  retroversion  occurring  as 
a  result  of  a  fall  or  during  puerperal  relaxa- 
tion. He  arranges  the  puerperium  so  that  the 
supporting  structures  undergo  a  complete 
involution  while  the  uterus  is  held  in  an  ex- 
treme forward  position;  that  is.  on  the  tenth 
or  fifteenth  postpartum  day  when  the  uterus 
is  too  large  to  retrovert  —  the  body  is  thrown 
into  a  strong  anteversion  by  bimanual  manip- 
ulation and  a  carefully  fitted  hard  rubber 
pessary  made  to  hold  it  there.  Then  very  hot 
vaginal  douches  are  given  15  or  20  minutes 
twice  daily,  causing  a  very  rapid  involution 
so  that  within  a  week  the  original  pessary  is 
generally  too  large  and  a  second  ring  must  be 
put  in  on  the  tenth  or  fourteenth  day,  changing 
to  smaller  ones  as  necessary  until  the  uterus 
is  little  above  normal  size.  Necessarily  such 
practices  must  be  done  with  asepsis  and  by 
those  familiar  with  fitting  pessaries  to  the 
individual  cases.  We  have  tried  this  method 
in  the  hospital  and  find  it  very  satisfactory. 

When  we  see  a  retrodisplacement  in  a 
woman  who  has  had  no  inflammatory  condi- 
tion and  who  has  not  borne  children  we  must 
consider  the  condition  congenital,  and  the 
retroversion  may  be  said  to  be  the  normal 
position  of  the  uterus  for  that  individual  — 
so  is  usually  symptomless  and  requires  no 
treatment.  Barbour  and  Watson  (11)  esti- 
mated one-fifth  of  the  retrodisplacements  as 
congenital.    Sturmdorf  (4)  of  the  New  York 


Polyclinic,  by  his  application  of  the  "lumbar 
index,*'   estimates   one-half   of  all   cases  of 
retroversion,  complicated  and  uncomplicated, 
as  congenital.  He  claims  this  index  is  the  only 
pathognomonic  factor  that  is  constant,  accur- 
ate, simple  to  apply,  and  which  should  con- 
stitute a  routine  part  of  every  gynecological 
examination.    This  index  is  the  distance  in 
millimeters  from  the  deepest  point  of  the 
hollow  between  the  dorsal  and  sacral  con- 
vexity, to  a  ruler  connecting  these  two  points 
of  the  spine.    This  measurement  in  a  large 
series  of  cases  varied  from  12  to  45  millimeters 
an   excess   of   45   millimeters,    indicating  a 
pathological  lordosis  —  the  kangaroo  type  of 
posture;  an  index  of  30  millimeters,  or  less  — 
the  gorilla  type  of  posture  in  which  is  seen 
the  congenital  retroversions  which  may  be 
positively   predicted    in    nearly    every   case 
prior  to  its  bimanual  verification.    The  cause 
for  this  displacement  is  a  congenital  retro- 
version of  the  entire  pelvis,  with  resulting 
compensatory  dystopia  of  its  contents;  there 
is  a  flattening  of  the  sacrovertebral  angle, 
regularily    evidenced    by    a    corresponding 
obliteration  of  the  normal  lumbar  curve,  and 
the  measure  of  its  resultant  approximation 
to  the  vertical  estimating  an  index  of  30  milK- 
meters,  marks  the  extreme  minimum  com- 
patible  with   normal   anteversion;   from   25 
millimeters    down,    the    existence    of    con- 
genital retroversion.    He  argues  that  every 
abnormal    pelvic    tilt    must    create    a    cor- 
respondingly abnormal  uterine  tilt,  so  that 
when  there  is  an  upward  and  backward  rota- 
tion of  the  pelvis,  the  pubes  and  lower  sacrum 
are  elevated,  the  latter  forming  the  posterior 
instead  of  the  upper  wall  of  the  pelvic  cavity 
—  necessarily  altering  the  mechanism  of  the 
sacro-uterine  ligament,  their  horizontal  pull 
holding  the  uterus  back  against  the  depressed 
sacrum.    Likewise  the  intra-abdominal  pres- 
sure is  inadequately  deflected  throwing  the 
intestinal  coils  against  the  anterior  surface 
of  the  uterus,  causing  the  retrodisplacement. 

Treatment  of  such  cases  must  be  on  me- 
chanical and  orthopedic  principles. 

A  uterus  congenitally  retroverted  before 
conception  will  invariably  resume  its  retro- 
verted position  after  delivery,  when  the 
demonstration  of  a  minus  index  will  reveal 
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the  congenital  nature  of  the  displacement  to 
the  exoneration  of  the  accoucheur. 

The  following  summary  shows  the  duration 
of  treatment  and  results  obtained  in  23  cases 
of  simple  retrodisplacements;  48  cases  of 
acquired,  as  result  of  childbirth  and  new- 
growths;  and  44  cases  with  inflammatory  com- 
plications; 12  with  salpingitis;  32  with  cel- 
lulitis —  as  taken  care  of  in  the  clinic.  The 
summary  includes  the  complaints,  ages, 
pelvic  findings,  and  treatment  of  some  hun- 
dred cases  in  the  hospital. 

Tables  have  been  compiled  of  103  hospital  cases, 
stating  the  principal  complaints,  pelvic  findings, 
treatment  and  age  of  the  patients.  One  hundred 
and  seventeen  clinic  cases  were  abstracted  showing 
the  length  of  time  the  patient  complained,  the  type 
of  retrodisplacement,  treatment,  duration  of  treat- 
ment, and  the  results.  The  length  of  time  the  pa- 
tient complained  varied  from  one  month  to  eight 
years.    There  were: 

Thirty-five  cases  of  retrodisplacement  due  to  in- 
flammatory cellulitis. 
Twelve  cases  due  to  the  adhesions  of  a  salpingitis. 
Forty-five  cases  acquired  following  childbirth. 
Two  cases  acquired  on  account  of  mechanical 
pressure  exerted  by  new-growths  such  as  ovarian 
cysts,  fibroid  nodules  in  anterior  surface  of  uterus. 
Twenty-two  cases  of  simple  uncomplicated  retro- 
displacements. 

The  treatment  used  in  the  clinic  was  the  glycerine 
tampon,  mercury  bag,  reduction  by  Kustner's  maneu- 
ver, pessary  until  corpus  would  remain  forward,  or  in 
many  cases  until  the  patient  became  pregnant. 

The  quickest  results  were  obtained  in  three  or 
four  weeks,  that  is  reduction  of  the  displacement 
after  being  treated  that  length  of  time  with  the 
tampon  and  mercury  bag. 

The  average  length  of  time  these  clinic  cases  were 
treated  was  three  to  four  months.  If  they  did  not 
respond  to  these  palliative  measures  in  six  or  seven 
months,  they  were  referred  to  the  hospital  for  the 
performance  of  more  radical  measures — some  opera- 
tive interference. 

The  most  common  symptoms  of  the  cases  seen 
in  the  hospital  were  pain  in  the  lower  abdomen, 
dysmenorrhoea,  menorrhagia,  backache,  bearing- 
down  pains,  leucorrhcEa,  sterility,  frequent  abor- 
tions, constipation,  sacral  backache,  metrorrhagia, 
pain  in  either  of  the  lower  quadrants  of  the  abdo- 
men, and  pain  in  the  rectum,  amenorrhoea. 

Associated  pelvic  findings  besides  the  displace- 
ment were  relaxation  of  pelvic  floor,  chronic 
salpingo-oophoritis,  chronic  metritis,  chronic  poste- 
rior pelvic  cellulitis,  fibroid  nodules  in  the  corpus, 
laceration  of  the  cervix,  second  and  third  degree 
perineal  lacerations,  ovarian  cysts,  marked  endo- 
cervicitis  with  accompanying  erosion,  haemorrhoids 
incomplete    abortions,    prolapse    of    the    uterus, 


cystocele  and  rectocele,  visceroptosis,  rectovaginal 
fistula. 

Necessarily  the  choice  of  operations  was  governed 
by  the  findings.  More  anterior  suspensions  by 
shortening  the  round  ligaments  by  the  Gilliam- 
Crossen  technique  were  performed  than  any  one 
other  procedure.  When  the  patient  had  someadnexal 
involvement  she  was  baked  and  douched  until  the 
displacement  could  be  properly  taken  care  of. 

When  the  uterus  was  left,  curettage  was  almost 
routinely  employed  to  scrape  away  the  thickened 
endometrium  which  usually  showed  a  glandular 
hyperplasia. 

The  age  of  the  patient  determined  many  times 
what  was  done  with  the  adnexal  pathology.  If  it 
was  found  that  the  blood  supply  would  be  too 
markedly  interfered  with  to  do  any  plastic  work  in 
the  younger  individual,  and  that  both  tubes  and 
ovaries  had  to  be  removed  at  the  time  of  the  supra- 
vaginal or  complete  hysterectomy,  the  patient 
after  her  discharge  from  the  hospital  was  asked  to 
return  to  the  clinic  for  the  administration  of  corpus 
luteum  which  was  given  in  i  cubic  centimeter  doses 
intravenously  two  or  three  times  a  week.  This 
organotherapy  generally  controlled  the  accon^  "ny- 
ing  symptoms  of  an  artificial  menopause.  Th^  i 
of  the  patients  varied  from  21  to  ^8.  The  interposi- 
tion operation  gave  very  pleasing  results  in  the 
women  past  the  childbearing  age  who  had  some 
cystocele  or  prolapse  accompanying  the  retro- 
displacement (Wertheim,  Watkins  technique). 

Vaginal  hysterectomy  was  performed  in  those 
cases  where  the  patient  had  no  history  or  findings  of 
appendicitis  or  adnexal  inflammatory  disease,  was 
past  the  childbearing  period,  or  desired  no  more 
children. 

It  might  be  worth  adding  that  it  was  always 
routine  to  get  the  patient  to  sign  an  operating  permit 
which  we  feel  saved  us  perhaps  several  lawsuits. 
The  form  used  was  that  suggested  by  Crossen: 

"I  hereby  give  permission  for  the  performance  of 
the  desired  operation  and  any  such  additional  work 
as  found  necessary  at  the  time  of  operation/' 
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CARCINOMA  OF  THE  STOMACH 

Report  of  Three  Cases  with  No  Recurrence  Five  Years  After  Operation^ 

By  JOHN  DOUGLAS,  M.D.,  F.A.C.S.,  New  York. 

Attending  Surgeon  Bellevue  Hospital,  Associate  Surgeon,  St.  Lulces  Hospital 


MUCH  of  the  recent  literature  on 
carcinoma  of  the  stomach  is  devot- 
ed to  the  subject  of  early  diagnosis, 
although  W.  J.  Mayo  has  written:  **It  may 
be  stated  as  an  axiom  that  carcinoma  of  the 
stomach  per  se  does  not  produce  symptoms 
on  which  an  early  diagnosis  can  be  based. '* 

It  is  true  that  the  precentage  of  cures  can 
only  increase  when  the  surgeon  has  the 
opportunity  of  operating  on  early  cases,  and 
therefore,  everything  possible  should  be  done 
to  encourage  early  diagnosis,  and  especially 
prompt  operation  if  the  diagnosis  of  carcinoma 
seems  a  probable  one.  However,  notwith- 
standing the  brilliant  statistics  published  by 
the  Mayo  clinic  (38  per  cent  were  shown 
to  be  well  three  years  after  operation,  and 
26  per  cent,  five  years  after  operation) 
and  the  reports  of  a  few  other  surgeons,  the 
attitude  of  the  medical  profession  in  general, 
as  well  as  of  the  laity,  is  one  of  extreme 
pessimism.  This  would  appear  to  be  fully 
justified  when  a  clinician  with  the  experience 
of  Friedenwald  states  that  of  a  series  of  266 
of  his  own  cases  on  whom  operation  was 
performed,  not  a  single  patient  was  living. 

If  only  such  discouraging  statistics  gain 
currency,  and  if  similar  results  are  the  exper- 
ience of  most  medical  men,  it  would  seem 
that  surgery  has  little  to  offer  as  a  prospect 
of  cure  under  present  conditions,  and  the  phy- 
sician has  little  incentive  to  advise  opera- 
tion. Therefore,  it  would  appear  that  in 
addition  to  encouraging  early  diagnosis  and 
prompt  operation,  it  is  necessary  to  combat 
this  attitude  of  pessimism  and  indifference 
both  in  the  medical  profession  as  well  as  in 
their  patients,  by  demonstrating  that  surgery 
can  and  does  give  encouragement  in  a  con- 
dition which,  without  operation,  has  a  hun- 
dred per  cent  mortality.  For  this  reason  the 
following  three  cases  are  reported:    . 

Case  i.  L.  S.,  female,  age  53,  complained  of 
stomach  symptoms  and  loss  of  appetite  for  two 


years.  She  had  epigastric  distress  after  eating  or  on 
exertion,  and  frequent  attacks  of  vomiting,  but 
vomitus  contained  no  blood  or  coffee  ground 
material.  She  had  no  acute  pain.  She  had  noticed 
a  mass  in  the  abdomen  for  18  months,  and  had  lost 
37  pounds  in  weight. 

Physical  examination  demonstrated  a  mass  7  to  8 
centimeters  in  diameter,  in  the  median  line  of  the 
abdomen  just  above  the  level  of  the  umbilicus. 
The  tumor  was  movable,  moving  up  and  down  with 
respiration.  Gastric  analysis  showed  absence  of 
free  hydrochloric  acid.  There  was  no  lactic  acid 
or  blood  present.  Roentgenographic  examination 
demonstrated  a  defect  in  the  outline  of  the  pyloric 
portion  of  the  stomach,  and  a  marked  residue  six 
hours  after  the  bismuth  meal. 

Operationy  St.  Luke's  Hospital,  April  19,  191 2. 
Carcinoma  of  the  pylorus  was  found.  Between 
one-half  and  one-third  of  the  pyloric  end  of  the 
stomach  was  resected  by  the  Billroth  II  method. 
Convalescence  was  normal. 

Pathological  report  No.  7292:  scirrhus  carcinoma 
of  the  stomach.  Duodenal  lymph  node  not  involved. 

A  recent  report,  November  25,  191 7,  five  years 
and  seven  months  after  operation,  states  that  the 
patient  is  in  good  health,  weight  normal,  diet 
practically   unrestricted,    no   stomach    symptoms- 

Case  2.  S.  S.,  male,  age  30,  began  to  have  "  water 
brash"  and  indigestion  twenty  months  ago.  Two 
months  later  he  started  to  vomit  ten  or  fifteen 
minutes  after  eating.  Severe  pains  began  about  a 
year  later.  The  pain  was  so  severe  that  he  could 
not  sleep.  It  was  relieved  by  vomiting,  sometimes 
by  eating.  Occasionally  eating  would  cause  severe, 
sharp  localized  pain  in  the  epigastrium.  He  had 
lost  28  pounds  in  weight. 

Physical  examinalion  showed  no  mass,  or  local- 
ized point  of  tenderness.  Gastric  analysis  proved 
the  absence  of  free  hydrochloric  acid.  Roentgeno- 
graphic examination  demonstrated  an  hour-glass 
stomach  due  to  an  ulcer  on  the  lesser  curvature 
near  the  pylorus. 

Operation,  St.  Luke's  Hospital,  November  28, 
191 2.  A  large  callous  ulcer  of  the  lesser  curvature 
had  perforated,  the  perforation  being  closed  by 
dense  adhesions  to  the  thinned  out  edge  of  the  left 
lobe  of  the  liver,  which  was  so  adherent  that  it  could 
not  be  separated.  The  pyloric  third  of  the  stomach 
was  resected  by  the  Billroth  II  method,  together 
with  a  wedge  shaped  piece  of  the  edge  of  the  liver 
forming  the  base  of  the  ulcer.  Convalescence  was 
uneventful. 

Pathological  report  No.  7921:  Ulcer  of  the 
stomach  with  carcinoma.    No  invasion  of  the  liver. 


•Read  before  Bergen  County  Medical  Society,  April  g,  1918,  and  the  Hartford,  Connecticut,  Medical  Society  .\pril  15.  191S. 
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Report^  November  28,  191 7,  five  years  after 
operation.  Patient  in  good  health,  no  gastric 
symptoms,  can  eat  anything. 

Case  3.  Female,  age  71,  gave  a  history  of  gastric 
disturbance,  pain,  and  epigastric  distress  for 
several  months,  with  progressive  weakness  and 
loss  of  flesh.  Recently,  vomiting  had  been  so  per- 
sistent that  little  nourishment  was  retained. 

Physical  examination  showed  an  indefinite  mass 
in  the  epigastric  region.  No  gastric  analysis  was 
made.  Roentgenographic  examination  demonstrated 
a  carcinoma  of  the  pylorus  with  marked  retention 
of  the  bismuth  meal. 

Operation,  St.  Luke's  Hospital,  September  12, 
191 2.  A  carcinoma  of  the  pylorus  was  found  and 
about  a  third  of  the  stomach  was  resected  by 
the  Billroth  II  method.  The  patient  vomited  small 
quantities  of  bile  for  several  days  after  operation 
and  there  was  some  drainage  from  the  wound; 
otherwise  convalescence  was  normal. 

Pathological  report.  No.  7920:  Carcinoma  of  the 
stomach.   Nodes  not  involved. 

Report,  December  i,  191 7,  five  years  and  three 
months  after  operation,  states  that  patient  is  in 
fair  health,  although  she  is  over  76  years  of  age. 
She  has  symptoms  of  arteriosclerosis,  but  no  gastric 
disturbances  or  signs  of  recurrence. 

Beside  the  fact  that  these  three  patients 
have  remained  free  from  recurrence  for  a 
p>eriod  of  five  years  or  more  after  operation, 
each  of  them  presents  one  or  more  points  of 
interest. 

Case  I  is  of  special  interest  because,  not- 
withstanding the  presence  of  a  tumor  of 
which  the  patient  was  herself  conscious  for 
eighteen  months  before  operation,  and  al- 
though microscopical  examination  demon- 
strated scirrhus  carcinoma,  the  tumor  was 
not  adherent  to  the  surrounding  parts,  the 
operation  was  not  technically  diflScult,  and 
the  lymphatic  glands  in  the  pyloric  region, 
although  enlarged,  were  not  the  seat  of  ma- 
lignant metastases. 

Case  2  presented  several  unusual  conditions. 
First,  the  age  of  the  patient,  as  thirty  is  a 
rather  early  age  for  the  appearance  of  car- 
cinoma of  the  stomach.  Second,  the  proof, 
both  from  the  history  and  the  pathological 
findings,  of  the  development  of  carcinoma 
in  the  edge  of  a  pre-existing  ulcer.  Third, 
the  evidence  of  an  old  perforation  which  had 
been  closed  by  adhesions  to  the  liver,  the 
capsule  of  which  formed  part  of  the  new  base 
of  the  ulcer.  Fourth,  the  technical  difficulty 
of    the    stomach    resection,    necessitating    a 


resection  of  that  part  of  the  liver  adherent 
to  the  base  of  the  ulcer. 

The  chief  interest  in  Case  3  was  the 
age  of  the  patient,  71  years,  and  demonstrated 
that  although  the  patient  may  be  emaciated 
and  weakened  as  a  result  of  the  pyloric 
obstruction,  in  the  absence  of  metastases, 
age  is  not  necessarily  a  contra-indication  to 
a  radical  operation. 

Having  remained  free  of  gastric  symptoms 
for  five  years  or  more,  it  may  reasonably  be 
expected  that  there  is  a  good  prospect  of 
permanent  cure  in  these  patients.  They  re- 
present the  end-results  in  a  small  series  of 
cases  of  carcinoma  of  the  stomach,  in  only 
eleven  of  which  an  excision  could  be  performed. 
Nine  were  pylorectomies  with  partial  gastrec- 
tomies. Of  these,  two  died,  one  with  a  com- 
plicating postoperative  embolic  gangrene  of 
the  leg.  In  one  other  case,  I  believe  that  a 
contributing  cause  of  death  was  heat  stroke, 
as  the  operation  was  performed  on  one  of  the 
hottest  summer  days,  when  the  temperature 
was  such  that  better  judgment  should 
have  deferred  any  such  extensive  operation 
on  a  patient  in  poor  general  condition. 
Three  patients  lived  for  seventeen,  thirteen, 
and  six  months  respectively  after  operation, 
dying  of  recurrences,  but  all  having  gained  in 
weight  and  improved  in  general  condition 
and  having  been  relieved  of  pain  and  vomit- 
ing for  a  considerable  time  after  leaving  the 
hospital.  One  patient,  operated  on  eighteen 
months  ago,  was  relieved  of  symptoms, 
and  gained  twenty-eight  pounds  in  weight, 
but  it  is  too  early  to  foretell  the  ultimate 
result,  although  a  recurrence  is  probable. 
In  one  case  excision  was  performed  without 
pylorectomy  with  a  fatal  result.  In  another 
patient  a  resection  at  the  cardia  ended  fatally. 

Conclusions  based  on  such  a  small  series 
of  cases  would  be  of  little  value,  but  the  fact 
that  four  cases  out  of  eleven  are  alive,  three 
of  them  without  symptoms  for  five  years,  and 
one  for  fifteen  months  after  operation,  should 
do  something  to  dispel  some  of  the  gloomy 
prognoses  and  encourage  further  eflort. 

Progress  in  the  improvement  of  the  treat- 
ment of  any  disease  makes  its  greatest  ad- 
vance with  increased  knowledge  of  its  etiology, 
and  while  the  cause  of  cancer  is  still  to  be 
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discovered,  if  we  knew  the  actual  relation- 
ship of  ulcer  of  the  stomach  to  cancer  of  that 
organ,  it  would,  perhaps,  modify  our  thera- 
peutic procedure.  It  is  generally  conceded 
that  ulcer  is  a  factor  in  the  etiology  of  gastric 
carcinoma,  but  to  what  degree,  is  a  matter 
of  the  widest  divergence  of  opinion.  The 
evidence  is  exceedingly  contradictory.  On 
the  one  hand  are  the  statistics  of  the  large 
surgical  clinics  based  on  evidence  derived 
from  pathological  examination  of  material 
removed  at  operation.  On  the  other  hand 
is  the  clinical  evidence  offered  by  many 
internists  based  on  the  absence  of  previous 
history  of  ulcer,  and  backed  by  the  fact 
that  postoperative  histories  show  that  after 
gastro-enterostomy  for  ulcer,  cancer  occurs 
in  only  i  to  5.5  per  cent  (Kuttner  2  per  cent, 
Kocher  3  per  cent,  Patterson  3  per  cent, 
Gressot  2.3  per  cent,  Billeter  less  than  i 
per  cent). 

The  strongest  evidence  of  the  development 
of  cancer  from  ulcer  comes  from  the  path- 
ological department  of  the  Mayo  Clinic, 
where,  with  the  passage  of  time  and  increased 
experience,  the  belief  seems  to  be  increasing. 
Thus,  Graham,  in  1906,  wrote  that  15  per 
cent  of  all  gastric  cancers  had  an  ulcer  base; 
while  in  1909,  Wilson  and  MacCarty  wrote 
that  71  per  cent  of  gastric  carcinoma  showed 
sufficient  gross  and  microscopical  evidence  of 
ulcer  to  warrant  labeling  them  cancer  devel- 
oping on  previous  ulcer;  and  finally  in  1914, 
Wilson  and  McDowell  wrote:  *'It  seems 
probable  from  the  clinical  and  pathological 
evidence  of  this  series  that  gastric  cancer 
rarely  develops  except  at  the  site  of  a  pre- 
vious ulcerative  lesion  of  the  mucosa.'' 

Of  course,  the  obvious  answer  to  these 
conclusions  by  those  who  disagree  with  them 
is  to  point  out  the  work  of  Bullock  who  has 
shown  that  under  the '  influence  of  chronic 
irritation  it  is  possible  to  produce  lesions  in 
epithelial  structures  which  resemble  malig- 
nant tissue  microscopically;  while  a  removal 
of  the  source  of  irritation  is  followed  by  a 
retrogression  and  disappearance  of  the  sus- 
picious structures. 

The  reports  from  other  large  surgical  clinics, 
while  not  all  showing  so  high  a  percentage  as 
the   Mayo   Clinic,    still   show   a   far   higher 


proportion  than  claimed  by  most  internists. 
Thus,  Robson,  in  1904,  stated  that  in  59.3 
per  cent,  gastric  ulcer  preceeded  cancer. 
Moynihan,  in  1909  reporting  on  one  hundred 
cases  of  gastric  cancer,  states  that  approximate- 
ly two- thirds  had  a  history  of  previous  ulcer; 
Rodman,  in  1908,  50  per  cent.  Payr,  in  1910. 
stated  that  examination  of  specimens  removed 
for  chronic  ulcer  showed  that  26  per  cent 
showed  either  beginning,  or  moderately  ad- 
vanced cancer  formation.  Kuttner,  in  1910; 
wrote  that  43.4  per  cent  of  sj)ecimens  removed 
with  the  operative  diagnosis  of  chronic  ulcer 
proved  to  be  carcinoma  on  microscopic  ex- 
amination. Pauchet,  in  191 7,  wrote  that  in  80 
per  cent  of  his  gastric  cancer  cases,  the  cancer 
had  developed  on  the  basis  of  an  ulcer,  and 
the  ulcer  had  seldom  been  recognized. 

The  evidence,  however,  when  based  solely 
on  the  previous  history  of  the  patient,  is 
far  lower.    As  a  rule,  these  figures  are  pub- 
lished by  internists,  or  gastro  enterologists. 
Thus,  Friedenwald,  in  one  thousand  cases  of 
cancer  of  the  stomach,  found  only  23  per 
cent  that  gave  a  history  of  previous  digestive 
trouble,  and  only  7.3  per  cent  in  which  the 
history  could  be  interpreted  to  mean  chronic 
gastric  ulcer.    Lock  wood  gives  7  per  cent; 
Stockton,  between  5  and  15  per  cent;  Lindsay, 
12.5  per  cent,  Einhorn,  less  than  5  per  cent; 
and    Boas    says:     '^Such   a   metamorphosis 
is  not  to  be  numbered  among  the  frequent 
occurrences."     At   the   same   time  must  be 
included    the    statistics    of    two    surgeons, 
Kuttner,  who  in  19 14,  reporting  on  eleven 
hundred  stomach  cases  treated  in  the  previous 
seven  years,  two-thirds  of  which  were  cancer, 
found  that  but  15  per  cent  of  the  latter  had 
preceding  stomach  s>Tnptoms,  and  of   these 
he  was  unable  to  determine  whether  they 
were  ulcer,   gastritis,   or  achylia.     Peck,   in 
an  analysis  of  527  cases  of  gastric  carcinoma, 
treated  in  several  of  the  large  New   Yoit 
hospitals  in  the  five  or  six  years  pre\nous  to 
191 7,  found  that  only  19  per  cent  gave  definite 
long  histories  of  digestive  disturbances  sug- 
gestive of  ulcer. 

There  may  be  included  here,  the  theor\^  of 
several  German  pathologists,  as  Hauser, 
Gruber,  and  Aschoff,  who  advance  the  idea 
that  the  explanation  of  the  pathological  find- 
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ing  of  carcinomatous  changes  in  the  edge  of 
a  stomach  ulcer,  is  rather  that  the  carcinoma 
precedes  the  ulcer  and  causes  it  by  plugging 
the  nutritive  vessels  with  subsequent  necrosis 
and  digestion  of  the  carcinomatous  tissue. 
That  this  pathological  process  may  occur  is 
demonstrated  by  a  report  in  an  article  by 
Wilensky  and  Thalheimer  in  which  exten- 
sive metastases  of  the  regional  lymph  nodes 
were  found  apparently  secondary  to  an  ulcer, 
all  evidence  of  carcinoma  in  the  edges  and 
base  of  which  had  disappeared.  Their  article 
is  based  on  the  microscopical  examination  of 
48  ulcerated  lesions  of  the  stomach  including 
39  chronic  ulcers,  7  ulcer-like  carcinomatous 
lesions,  one  mixed  lesion,  and  the  above 
mentioned  case  of  ulcer  with  regional  carcino- 
matous lymph  nodes.  The  most  important 
finding  in  their  examination  was  that  18.7  per 
cent  of  these  ulcer-like  lesions  were  found  to 
be  carcinomatous  microscopically,  although 
the  fact  that  they  were  maUgnant  could  in 
no  way  be  determined  by  gross  examination, 
and  as  a  result  of  their  examination  they 
believe  that  these  ulcers  were  probably 
malignant  from  the  start,  and  that  necrosis 
and  digestion  of  the  carcinomatous  tissue 
is  responsible  for  the  belief  that  cancer  is 
frequently  grafted  on  the  ulcer  base.  This, 
in  connection  with  the  findings  of  Payr  and 
Kuttner,  is  of  great  interest. 

Is  there  any  way  in  which  this  wide  differ- 
ence of  individual  opinion  can  be  explained, 
and  which  theories  are  most  probably  correct? 

Every  surgeon  is  familiar  with  the  influence 
of  irritation,  ulceration,  and  precancerous 
changes  in  other  parts  of  the  body  as  an 
etiological  factor  in  carcinoma  formation; 
for  example,  the  lip,  tongue,  cheek,  abdominal 
wall,  sigmoid,  etc.  Therefore,  why  is  it  not 
probable  that  an  ulcerative  process  precedes 
the  carcinoma  of  the  stomach  as  well. 

One  theory  of  the  development  of  carcinoma, 
from  an  ulcerative  process,  is  that  in  the 
course  of  healing  some  of  the  epithelial  cells 
are  cut  off  by  the  contracting  connective 
scar  tissue,  and  taking  on  a  new  process  of 
growth,  due  to  irritation  or  some  unknown 
cause,  these  cells  proliferate  and  develop 
carcinoma.  It  is  in  the  edges,  not  the  base  of 
the    chronic    indurated    ulcers,     that    this 


condition  is  found.  If  the  destructive  ulcera- 
tion prevents  the  inclusion  of  such  cells,  or  if 
healing  occurs  without  such  inclusion,  there 
is  no  reason  why  cancer  should  develop.  There 
is  also  the  theory  that  an  abrasion  with 
circulatory  disturbance  makes  possible  the 
implantation  and  subsequent  growth  of  some 
living  cause  of  the  carcinomatous  growth. 
Mayo  is  of  the  belief  that  the  ingestion  of 
hot  fluids  by  civilized  man  is  a  probable 
explanation  of  the  cause  of  gastric  carcinoma. 

As  to  previous  history,  the  severe  pain 
of  gastric  ulcer  is  usually  associated  with 
hyperacidity.  Frequently  alkalies  relieve  the 
pain.  We  know  that  ulcer  of  the  stomach  may. 
exist  without  hyperacidity  or  hyperperistalsis. 
We  know  that  the  stomach  wall  can  be  incised 
and  sutured  without  pain  in  the  performance 
of  gastrostomy  or  gastro-enterostomy  after 
local  anaesthesia  of  the  abdominal  wall. 
Is  it  not  possible  then,  that  a  more  or  less 
passive  ulcer  of  the  stomach,  if  one  may  use 
such  a  term,  may  exist,  without  h)^eracidity 
or  much  pain  or  other  gastric  symptoms  in  the 
absence  of  retention?  If  in  the  process  of 
repair  somewhere  in  the  edge  of  the  ulcer 
there  is  an  inclusion  of  epithelial  cells, 
or  due  to  chronic  irritation,  or  whatever  the 
cause  may  be,  carcinoma  develops,  then 
only,  with  the  appearance  of  retention,  more 
extensive  ulceration,  pain,  vomiting,  haemor- 
rhage, or  the  appearance  of  a  mass,  is  the 
diagnosis  made.  That  is  to  say,  the  absence 
of  a  long  standing  history  of  stomach  trouble, 
is  not  proof  that  ulcer  did  not  precede  car- 
cinoma. 

Furthermore,  the  difficulty  of  a  correct 
diagnosis  of  gastric  ulcer  in  some  cases,  must 
be  recognized.  While  in  the  majority  of 
cases  the  history,  physical  signs,  and  labora- 
tory tests  make  a  positive  diagnosis  possible, 
every  surgeon  with  any  considerable  gastric 
experience,  must  have  operated,  after  the 
most  careful  examination  and  confirmation 
of  the  diagnosis  by  the  best  of  internists  or 
gastro-enterologists,  and  still  failed  to  find  an 
ulcer,  the  symptoms  having  been  caused  by 
hyperacidity,  pylorospasm,  cholelithiasis,  or 
other  lesions.  On  the  other  hand,  in  patients 
giving  a  comparatively  short  history  of  gastric 
disorder,  an  ulcer  of  such  size  and  induration 
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may  be  found  that  it  is  fair  to  assume  that  it 
has  existed  for  a  considerable  time.  Also 
while  a  previous  history  of  gastric  disturbance 
may  be  elicited  in  the  majority  of  cases  of 
perforated  gastric  ulcer,  not  infrequently  the 
ulcer  may  proceed  to  perforation  without 
causing  sufficient  pain  or  other  gastric  symp- 
toms to  cause  the  patient  to  seek  advice  or 
medical  treatment.  Again  an  ulcer  may  exist, 
then  heal,  and  a  new  ulcer  or  carcinoma 
develop  at  a  different  site. 

In  a  patient  upon  whom  operation  was  per- 
formed about  eighteen  months  ago,  an 
extensive  ulcerating  carcinoma  of  the  pylorus 
was  found,  the  carcinoma  cells  infiltrating  the 
liver  substance,  which  was  resected  with  the 
tumor.  The  history  in  the  case  dates  back 
between  three  and  four  months,  and  was 
only  one  of  indigestion,  the  patient  stating 
that  he  never  had  any  pain  in  the  epigastrium. 
Previous  to  operation  a  tumor  was  easily 
palpable.  Whether  this  carcinoma  originated 
in  a  callous  ulcer  or  from  a  papillo-adenoma, 
a  second  timior  of  which  variety  was  found  in 
the  resected  portion  of  the  stomach  about 
two  inches  from  the  carcinoma,  it  is  impossible 
to  tell.  It  is,  however,  difficult  to  believe 
that  this  extensive  process  had  only  been 
developing  for  less  than  four  months  during 
which  the  symptoms  of  indigestion  had  been 
present.  It  is  also  of  interest  that  the  patient 
absolutely  denies  ever  having  suffered  any 
pain. 

On  the  other  hand  I  recently  operated  on 
a  patient  with  an  hour  glass  constriction  of 
the  stomach  due  to  an  ulcer  of  the  lesser  cur- 
vature, who  showed  no  signs  of  carcinoma, 
although  the  symptoms  of  ulcer  had  been 
present  at  intervals  for  sixteen  years,  and  the 
physician  who  had  treated  her  states  that 
she  had  symptoms  of  a  small  perforation 
sixteen  years  ago.  This  latter  case  merely 
demonstrates  the  long  time  an  ulcer  may  have 
been  present  with  periods  of  quiescence  with- 
out becoming  malignant. 

May  not  some  of  these  facts  furnish  an 
explanation  as  to  why  the  internist  fails  to 
elicit  a  previous  history  of  gastric  ulcer  in  a 
large  number  of  his  cases  of  carcinoma  of 
the  stomach,  and  if  so,  that  the  surgical 
statistics    based    on    operative    gross    and 


microscopical  examination  of  the  specimens 
removed,  are  probably  more  nearly  correct? 
l^articularly  so  where  the  work  of  Wilson 
and  MacCarty  has  enabled  them  to  examine 
those  early  cases  in  which  the  cell  prolifera- 
tion in  the  edge,  not  the  base  of  the  ulcer, 
is  just  beginning. 

The  fact  that  such  a  small  number  of  cases 
of  carcinoma  of  the  stomach  occur  after 
gastrojejunostomy  for  ulcer,  offered  as  proof 
of  the  failure  of  malignant  degeneration,  is 
difficult  to  explain,  but  is  not  absolute  proof. 
Cancer  of  the  stomach  and  of  the  large 
intestine  is  conmion,  of  the  small  intestine, 
very  rare,  although  postpyloric  ulcer  is  more 
frequent  than  prepyloric  ulcer.  Of  course, 
the  stomach  and  intestinal  contents  remain 
longer  in  the  stomach  and  large  intestine 
than  in  the  small  intestine,  and  are  less  fluid, 
and  therefore  traumatism  and  irritation  of 
the  mucosa  is  more  likely  to  occur.  It  is  in 
those  portions  of  the  stomach  and  of  the  large 
intestine — the  pylorus,  rectum,  and  flexures 
of  the  colon — where  traimia  or  ulceration  is 
most  frequent  that  cancer  is  most  often 
found.  Why,  however,  is  carcinoma  of  the 
duodenum  so  very  rare  when  ulcer  is  so 
common,  or  does  carcinoma  so  rarely  occur 
elsewhere  in  the  small  intestine?  May  it  be 
that  some  secretion  contained  in  the  small 
intestine  has  a  protective  or  inhibitory  ac- 
tion on  the  cancer  development,  and  that 
its  entrance  into  the  stomach  after  gastroje- 
junostomy also  has  an  inhibitory  influence  on 
the  promotion  of  a  malignant  degeneration  of 
the  gastric  ulcer,  for  which  the  gastrojeju- 
nostomy was  performed.  This  theory  has 
been  advanced  by  Gressot,  and  while  con- 
sidered alone  does  not  seem  as  probable  as 
that  carcinoma  does  not  frequently  follow 
ulcer,  but  considered  with  other  evidence  is 
not  inconceivable,  particularly  when  the 
Wilensky  and  Thalheimer  case  is  consid- 
ered. 

As  to  the  theories  of  Hauser,  Gruber,  and 
Aschoff  that  the  ulcer  is  secondary  to  the 
cancer,  while  it  is  true  that  all  carcinomata  of 
the  gastro-intestinal  tract  ulcerate,  in  an 
extensive  cancer  the  evidence  pathologically 
of  its  origin  in  an  ulcer  would  largely  be 
destroyed    by    the    carcinomatous    growth. 
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Moreover,  their  theory  absolutely  disregards 
those  cases  of  old  callous  ulcer  in  which  a 
malignant  process  is  just  beginning  in  the 
edge  of  the  ulcer.  As  an  illustration  of  this, 
Mathews  reports  a  case  in  which  a  callous 
ulcer  was  excised  by  a  pylorectomy.  Patho- 
logical examination  was  made  and  a  diag- 
nosis of  callous  ulcer  reported.  Subsequent 
examination  of  the  glands  removed  demon- 
strated carcinoma  and  a  later  examination 
of  sections  cut  from  the  edge  of  the  ulcer 
showed  beginning  carcinoma  in  an  area  which 
although  very  small  itself  had  already  re- 
sulted in  metastases  in  the  lymph  glands. 
Perhaps  this  and  the  theory  of  the  preceding 
paragraph  are  answered  by  the  sloughing  and 
digestion  of  the  growth  as  Wilensky  and 
Thalheimer  beUeve  account  for  the  findings 
in  their  studies. 

However,  if  this  is  accepted,  how  can  we 
account  for  the  small  number  of  cases  of 
cancer  developing  after  gas tro- enterostomy 
for  ulcer,  if  such  a  large  percentage  of  appar- 
ent ulcer  as  i8  per  cent  as  shown  by  their 
series  is  really  carcinoma,  or  43  per  cent  of 
Kuttner's  series,  or  the  26  per  cent  of  Payr's 
series?  One  obvious  explanation  is  that  it  is 
recognized  by  surgeons  that  gastro-enteros- 
tomy  alone  without  excision  is  not  curative  of 
ulcers  high  on  the  lesser  curvature,  and  pos- 
terior wall  of  the  stomach  and  is  therefore 
not  done  in  these  cases,  but  this  does  not 
account  for  the  large  number  of  carcinomata 
beginning  on  the  lesser  curvature  near  the 
pylorus. 

Coffey,  in  an  admirable  review  of  the 
subject  of  gastric  and  duodenal  ulcer,  states: 
"It  seems  that  there  is  a  heavy  burden  of 
proof  on  the  advocates  of  the  theory  that 
cancer  usually  develops  on  an  ulcer  base 
to  show  that  the  precancerous  ulcer  was  not 
really  cancer  from  the  start.'' 

This  is  a  fair  statement,  and  it  is  acknowl- 
edged that  the  proof  is  difficult;  but  always 
remembering  that  t^ie  claim  that  a  large  per- 
centage of  gastric  carcinoma  originated  in 
ulcer,  should  not  be  interpreted  to  mean  that 
a  large  percentage  of  ulcer  cases  necessarily 
develop  cancer,  it  seems  in  review  of  the  fore- 
going facts  and  theories  certain  conclusions 
are  justifiable. 


CONCLUSIONS 

1.  The  conclusions  reached  by  the  pathol- 
ogists of  the  Mayo  Clinic  where  probably 
more  material  from  excisions  of  ulcers  and 
early  carcinoma  are  examined  with  the 
greatest  care  than  anywhere  in  the  world, 
should  carry  great  conviction,  even  consid- 
ering the  work  of  Bullock. 

2.  The  considerable  but  not  tabulated 
reports  of  cancer  in  a  small  area  of  the  edge 
of  an  old  ulcer,  is  proof  positive  that  the 
change  does  occur,  confirming  the  above 
statement. 

3.  The  evidence  that  cancer  develops  from 
chronic  irritation  and  ulcers  in  other  loca- 
tions, adds  probabiUty  that  the  same  meta- 
morphosis occurs  in  the  stomach. 

4.  The  agreement  of  those  opposed  to  the 
theory  of  carcinomatous  degeneration  in  a 
large  percentage  of  ulcers  that  a  previous 
ulcer  history  may  be  obtained  in  from  S  to  17 
per  cent,  together  with  the  facts  that  diagno- 
sis is  not  always  certain,  and  that  ulcers  may 
perforate  without  previous  symptoms,  and 
that  a  long  ulcer  history  is  not  contrary  proof, 
would  seem  at  least  to  make  it  a  fair  presump- 
tion that  ulcer  preceded  cancer  in  a  larger 
percentage  of  cases  than  their  figures  indicated. 

5 .  The  results  after  gastro-enterostomy  are, 
it  seems  to  me,  the  strongest  presumptive 
evidence  against  carcinomatous  degeneration 
of  ulcers,  but  an  explanation  is  not  inconceiv- 
able, based  on  the  rapid  healing  which  usually 
occurs  in  ulcers  near  the  pylorus  after  opera- 
tion, and  the  theory  of  a  possible  inhibition 
of  cancer  formation  after  gastro-enterostomy 
according  to  the  previously  mentioned  theory 
of  Gressot,  on  the  possible  digestion  of  the 
sloughing  carcinoma,  and  remembering  the 
claim  that  a  large  percentage  of  cancers 
originate  in  ulcers  does  not  mean  that  a  large 
percentage  of  ulcers  necessarily  become  malig- 
nant. 

If  these  facts  and  theories  then  make  it 
seem  probable  that  ulcer  precedes  cancer  in  a 
fair  proportion  of  cases,  and  that  a  consider- 
able number  of  cases  cannot  be  differentiated 
either  by  history  or  gross  examination,  what 
practical  bearing  has  it  on  the  following  facts 
which  are  not  contested?  (i.)  The  mortality 
without  operation  is  100  per  cent.  (2.)  The 
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percentage  of  deaths  from  cancer  of  the 
stomach  in  the  total  death  rate  is  one  per  cent. 
(3.)  More  than  30  per  cent  of  all  cancers  occur 
in  the  stomach.  (4.)  Of  late  years  the  statistics 
at  the  large  clinics  show  an  operability  of  38 
(Mayo)  to  39  (Bloodgood)  per  cent  of  cases 
coming  to  the  surgeon  for  operation. 

In  addition  to  combating  the  idea  that  there 
is  no  hope  of  even  a  surgical  cure  of  cancer  of 
the  stomach  and  of  doing  everything  f)ossible 
to  make  an  early  diagnosis  of  cancer,  which  is 
admittedly  difficult  there  is,  I  believe,  an 
obligation  resting  on  both  the  internist  and 
the  surgeon.  A  patient  with  gastric  symptoms 
which  does  not  improve  rapidly  under  treat- 
ment should  have  every  means  of  diagnosis 
employed  to  determine  the  nature  of  the 
lesion  present.  If  the  diagnosis  of  ulcer  of  the 
stomach  can  be  made  and  the  symptoms 
cannot  be  soon  cured  by  medical  treatment, 
or  if  they  recur  after  treatment  operation  is 
indicated.  If  the  patient  is  over  forty  the 
probability  of  cancer  is  greater  and  there- 
fore in  such  patients  a  careful  examination  is 
imperative,  and  the  X-ray  is  the  greatest 
assistance  in  diagnosing  these  cases  of  cancer 
of  the  pylorus  where  operative  treatment  is 
most  successful,  and  if  such  cases  are  referred 
for  operation  when  the  diagnosis  is  a  probable 
and  not  a  positive  one,  our  operability 
statistics  should  be  better  than  38  or  39  per 
cent.  In  addition,  unexplained  secondary 
ansemia  in  a  patient  over  forty  should  have  a 
careful  foentgenographic  examination  of  the 
gastro-intestinal  tract. 

It  also  devolves  upon  the  surgeon  to  realize 
that  gastric  ulcers  are  potentially  cancer,  and 
that  a  diagnosis  macroscopically  in  the 
early  stage  of  malignant  development  cannot 
be  made,  therefore,  an  old  callous  ulcer  in  a 
patient  of  the  cancer  age  should,  when  possible. 


be  excised.  If  small  and  not  believed  to  be 
malignant,  and  only  then,  it  may  be  destroyed 
by  the  cautery  method,  and  a  gastro- enteros- 
tomy done,  or  else  a  transgastric  resection  or 
pylorectomy  performed  whenever  it  seems 
even  possible  that  carcinoma  has  begun  at 
any  point  in  the  margin  of  the  ulcer.  Thal- 
heimer  and  Wilensky,  after  investigation 
of  the  subject,  conclude  that  when  the 
regional  lymph  nodes  are  not  involved  and 
there  are  no  demonstrable  metastases,  in 
small  carcinomata  of  the  stomach  situated 
elsewhere  than  at  the  pylorus,  the  malignant 
process  is  so  limited  in  extent  that  local 
resection  at  a  distance  of  i  or  2  centimeters 
beyond  the  macroscopic  limits  of  the  tumor, 
will  in  the  majority  of  instances  remove  the 
entire  tumor. 

It  has  been  argued  that  consistency  in  those 
who  believe  in  the  frequency  of  malignant 
development  of  ulcer  should  result  in  the  re- 
section of  all  ulcers  of  the  stomach,  but  the 
small  percentage  of  malignancy  developing 
after  gastro-enterostomy  would  seem  to  show 
that  resection  is  not  necessary  in  all  cases,  if 
carcinoma  has  not  already  developed. 

If  then,  the  etiological  factor  of  ulcer  as  a 
cause  of  cancer,  and  the  difl&culty  of  differen- 
tiation macroscopically  between  callous  ulcer 
and  cancer  even  at  operation,  is  home  in 
mind  by  both  internist  and  surgeon,  and 
the  proper  course  pursued  in  respect  to 
painstaking  diagnosis  in  gastric  cases,  earlier 
operation  recommended  and  radical  procedure 
carried  out  when  indicated,  I  believe 
that  the  operability  of  cases  coming  to 
the  surgeon  will  be  better  than  38  to  39  ptr 
cent,  our  mortality  will  be  still  lower,  and  the 
percentage  of  final  cures  higher,  while  the 
total  death  rate  from  cancer  of  the  stomach 
will  be  materially  lessened. 


DEPARTMENT  OF  TECHNIQUE 

A  SIMPLE  AND  EXPEDITIOUS  METHOD  OF  PERFORMING  THE 
ABDOMINAL  INCISION 


THE  favorable  comments  of  visiting  phy- 
sicians upon  the  method  we  have  employed 
during  the  last  three  years  for  opening  the 
abdominal  cavity  have  been  so  frequent  that  I 
feel  justified  in  presenting  an  outline  of  the  pro- 
cedure. We  have  not  the  temerity,  however,  to 
claim  this  as  a  new  step  in  surgical  technique, 
but  we  have  never  seen  the  method  employed, 
nor  have  we  been  able  to  find  it  described  in  the 
literature.  This  operation  was  first  performed 
in  my  presence  by  Professor  E.  E.  Montgomery 
about  three  years  ago  and  thereafter  it  was  uti- 
lized exclusively  by  him  in  the  clinics  of  St.  Jo- 
seph's and  Jefferson  hospitals.  For  a  long  time 
his  associates  failed  to  appreciate  its  merits  and 
hesitated  to  adopt  the  method. 

The  advantages  we  claim  for  the  operation  are 
that  it  is  distinctly  a  time  saver  because  it  econ- 
omizes movement  and  effort  on  the  part  of  the 
operator  and  therefore  contributes  to  the  safety 
and  comfort  of  the  one  most  concerned,  the  in- 
dividual operated  upon. 


With  the  exception  of  the  knife  and  the  fingers 
of  the  surgeon,  no  instruments  whatsoever  take 
part  in  the  incision.  The  tooth  forceps,  univer- 
sally used  to  pick  up  the  aponeurosis  and  the  tis- 
sue forceps  or  hfemostats  still  routinely  employed 
in  picking  or  raising  up  the  peritoneum,  have  been 
entirely  discarded. 

TECHNIQUE 

The  operation  is  performed  as  follows:  Two 
ordinary  square  gauze  pads  or  sponges  are  doubled 
or  folded  upon  themselves.  One  is  interposed  be- 
tween the  fingers  of  the  left  hand  of  the  surgeon 
and  the  skin  of  the  patient  on  the  left  side,  and 
the  other  is  interposed  between  the  right  hand 
of  the  assistant  and  the  skin  of  the  patient  on  the 
right  side.  In  this  manner,  the  sterile  gloved 
hands  of  the  surgeon  and  his  assistant  at  no  time 
come  in  contact  with  the  patient's  skin.  With 
the  gauze  pads  in  the  position  mentioned,  pres- 
sure is  made  downward  and  outward  in  order  to 
render  the  skin  tense.   A  free  incision  of  desired 


Fig.  I.  Fig.  I.  Fig.  3> 

Fig.  I.    Showing  left  hand  of  surgeon  and  right  hand  ol      incised  exposing  muscle.    Fingers  of  operator  and  assist- 

assistanC  in  poHtion,  with  gauze  pads  interposed  between      ant  raising  layers  of  abdomin^  wall. 

hands  and  skin.  Fig.  3.    Left  rectus  split  in  direction  of  6bers.    Layers 

Fig.   1.    Skin,  superficial   fascia,   fat.  and  aponeurosis      of  alxlominal  wall  elevated.     Peritoneum  being  incised. 
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length  is  then  made  through  the  skin,  superficial 
fascia  and  fat  down  to  the  aponeurosis.  The  fin- 
gers of  the  surgeon  and  his  assistants  then  slide 
over  the  margin  of  the  incision  having  the  gauze 
pads  still  interposed  between  the  skin  of  the  pa- 
tient and  the  thumbs  of  the  operator  and  his  as- 
sistant. This  precludes  the  possibility  of  the  fin- 
gers coming  in  contact  at  any  step  of  the  opera- 
tion with  the  skin  of  the  patient.  The  skin  and 
superficial  fascia  and  fat  are  now  grasped  between 
the  thumbs  and  the  fingers  over  the  edge  or  mar- 
gin of  the  incision  and  lifted  upward.  Free  inci- 
sion of  the  aponeurosis  is  made.  The  recti  mus- 
cles may  be  separated  in  the  median  line  or  the 
right  or  left  rectus  may  be  split  in  the  line  of  its 


fibers  according  to  the  preference  of  the  operator. 
When  the  separation  of  the  muscle  is  accom- 
plished the  fingers  of  the  surgeon  and  his  assist- 
ant shp  underneath  the  separated  fibers  and  raise 
the  layers  of  the  abdominal  waU.  This  at  the 
same  time  lifts  and  makes  tense  the  ()eritoneum 
which  can  now  be  readily  incised  without  any  dan- 
ger of  injuring  the  imderlying  structures. 

This  method  of  opening  the  abdominal  cavity 
is  performed  in  the  shortest  possible  time  because 
it  eliminates  the  use  of  numerous  instruments 
and  gives  very  rapid  access  to  the  organs  within. 
Furthermore,  we  have  used  it  now  for  more  than 
three  years  and  have  had  no  instance  of  injur\' 
to  any  structure  since  its  adoption. 
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IN  1908  I  described  a  new  operation  for  the 
cure  of  incontinence  of  urine  (i)  and  reported 
one  case  which  was  operated  on  now  ten 
years  ago.  The  result  in  this  case  is  so  splendid 
and  the  operation  so  successful  that  I  wish 
again  to  bring  it  to  the  attention  of  the  surgical 
profession  with  further  clinical  reports.  As 
pointed  out  in  my  original  paper  in  1908,  there 
are  a  few  scattered  articles  bearing  on  the  cure  of 
incontinence  of  urine  to  be  found  in  the  literature, 
but  no  successful  procedure,  particularly  in  the 
male,  had  ever  been  carried  out  or  proposed.  The 
method  which  I  presented  was,  and  is,  so  far  as  I 
have  been  able  to  discover,  quite  original. 
Since  incontinence  of  urine  comes  from  various 
causes,  a  very  careful  preliminary  study  is  neces- 
sary in  order  to  determine  exactly  the  situation 
present,  particularly  in  regard  to  the  internal  and 
external  sphincters,  as  well  as  the  condition  of 
the  posterior  urethra  and  bladder.  In  the  study, 
the  ordinary  cystoscope,  the  cysto-urethroscope, 
and  the  tubular  endoscope  are  all  quite  necessary, 
and  very  careful  neurological  studies  are  desirable 
in  order  to  rule  out  spinal  cord  lesions.  In  cases 
for  which  this  operation  is  intended,  both  the 
internal  and  external  sphincters  are  found  dilated 
or  impaired,  and  the  operation  is  directed  toward 
the  plastic  reformation  of  the  injiu*ed  sphincter 
and  a  restoration  to  normal  tonic  closure.  The 
operation  consists  of  two  stages;  first,  a  suprapubic 
attack  upon  the  internal  sphincter,  and  second, 


a  perineal  attack  upon  the  external  sphincter  and 
triangular  ligament. 

TECHNIQUE  OF  OPERATION 

Suprapubic  Operation,  With  the  patient  in  the 
Trendelenburg  position,  a  generous  incision  is 
made  in  the  median  line  so  that  an  excellent 
exposure  of  the  interior  of  the  bladder  is  obtained. 
Examination  shows  the  dilated  internal  prostatic 
orifice,  and  in  both  of  my  cases  there  was  evidence 
of  division  of  the  vesical  sphincter  posteriorly, 
that  is,  a  separation  of  the  cut  ends,  covered  with 
healed  mucous  membrane,  but  leaving  a  widely 
dilated  internal  orifice  (Fig.  i).  The  trigone  was 
also  found  divided,  and  separated  almost  com- 
pletely into  two  halves. 

The  first  step  of  the  plastic  operation  consists 
of  denuding  the  mucous  membrane  over  the  later- 
al and  posterior  aspects  of  the  prostatic  margin. 
This  is  done  by  means  of  a  long  toothed  forceps, 
and  curved  scissors,  and  should  extend  into  the 
posterior  urethra  and  also  include  some  of  the 
vesical  and  trigonal  mucous  membrane,  so  as  to 
leave  wide  muscular  siu^aces  for  approximation 
(Fig.  I  a). 

The  suturing  is  the  most  diflScult  part  of  the 
procedure.  It  is  necessary  that  the  needle  should 
penetrate  deeply  into  the  urethra  in  order  to  get 
firm  approximation.  With  the  ordinary  needle- 
holder,  such  as  I  used  in  my  first  case,  the  opera- 
tion was  accomplished,  but  with  difl&culty.  In  the 


YOUNG:    OPERATION  FOR  INCONTINENCE  OF  URINE 


Rg.  I.  Viewof  base  of  bladder  showing  dilated  internal 
veucal  sphincter.  Insert  A  shows  area  denuded  o(  mucous 
ti>eaibfane,  preparatory  to  suturing. 

second  case  a  new  needle-holder,  which  I  have 
called  the  "boomerang"  (Figs.  8  and  9),  on  ac- 
count of  its  similarity  of  action,  has  been  employ- 
ed very  effectively.  This  instrument  greatly 
facilitates  the  passing  of  stitches  in  deep  narrow 
localities,  and  is  especially  useful  because  it 
causes  the  needle  to  penetrate  in  the  direction  of 
the  shaft  of  the  needle-holder  rather  than  at 
right  angles,  as  in  the  case  of  most  other  instru- 
ments. 

The  first  suture,  of  medium-sized  chromic 
catgut,  is  placed  posteriorly  and,  if  the  trigone  has 
been  divided,  includes  a  part  of  this,  as  shown  in 
Figures  2,  3,  and  4.  Subsequent  sutures  are 
placed  in  the  same  way,  the  operator  being  care- 
ful, as  remarked  above,  to  have  the  needle  pene- 
trate deeply,  and  to  draw  together  the  urethral 
surfaces  of  the  internal  prostatic  orifice.  In  using 
my  ' '  boomerang  "  needle-holder,  as  will  be  seen  at 
once,  one  first  penetrates  deeply  with  the  needle 
{Fig.  2),  the  point  of  which  returns  like  a  boomer- 
ang through  the  tissues  toward  the  operator,  who 
then  hooks  the  suture  in  the  eye  of  the  needle 
with  the  fingers  (Fig.  3)  or  with  a  special  forceps. 
The  operator  then  releases  the  pressure  upon  the 
handle,  the  spring  inside  of  which  pushes  the  inner 
rod  backward,  thus  drawing  the  "boomerang" 


needle,  with  the  suture  attached,  through  its 
track  where  it  is  grasped  and  tied  (Fig.  4). 
Subsequent  stitches  are  placed  in  the  same  way, 
usually  starting  on  the  left  side  from  within  the 
urethra  out  to  the  bladder,  and  finishing  on  the 
right  side,  penetrating  from  the  bladder  into  the 
urethra,  when  the  suture  is  picked  up  and  drawn 
back  through  the  track,  thus  completing  the  act. 
Figure  5  shows  finished  suture  line.  Usually  four 
or  five  sutures  are  desirable  in  order  to  procure  a 
large  mass  of  tissue  posterior  to  the  small  catheter 
which  has  been  placed  in  the  urethra,  and  which 
is  allowed  to  remain  for  urinary  drainage.  Care 
should  be  taken  not  to  draw  the  stitches  too  tight- 
ly. The  catheter  should  be  left  in  place,  if  possible, 
for  about  ten  days. 

The  vescial  wound  is  then  closed  anteriorly  with 
a  continuous  mattress  suture,  leaving  a  small 
space  at  the  upper  end  for  a  medium-sized  drain- 
age tube  to  emerge,  which  is  fastened  to  the  blad- 
der and  also  to  the  skin.   The  recti  muscles  and 
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Fir.  3.  The  needle  has  entered  the  tissues  and  returned,  pointing  tou'ard  the 
operator.  Assistant  hooks  suture  in  eye  of  needle.  (In  deep  nounds  it  is  necessary 
to  carry  the  suture  down  to  the  needle  with  a  special  forceps.) 


skin  are  approximated  with  through-and- through 
silver  wire  sutures,  leaving  room  for  a  small 
prevesical  gauze  drain  at  the  lower  angle  of  the 
wound.  Continuous  drainage  is  supplied  by 
means  of  the  Davis  (2)  vacuum  bottle  on  the 
return  of  the  patient  to  the  ward,  and  suprapubic 
drainage  is  maintained  for  about  a  month  (Fig.  6). 
Perineal  operaiion.  The  patient  is  now  placed 
in  the  lithotomy  position  upon  the  Halsted  peri- 
neal board,  the  legs  being  well  elevated  so  as  to 
furnish  an  excellent  exposure  of  the  perineum. 
The  incisions  are  made  so  as  to  excise  as  much  as 
possible  of  the  scar  tissue  present  in  the  perineum. 
Usually  a  long  oval  incision  is  made  and  carried 
down  toward  the  triangular  ligament  on  each  side, 
until  the  urethra  is  approached,  the  presence  of 
the  rubber  catheter  rendering  identification  easy. 


In  the  dissection  in  the  region  of  the  triangular 
ligament  and  external  sphincter,  care  must  be 
taken  not  to  excise  too  much  tissue  as  it  is  impor- 
tant to  be  able  to  draw  together  the  muscular 
structures  of  this  region.  It  is  generally  desirablt 
to  open  the  urethra  and  probably  excise  a  small 
portion  posteriorly,  as  it  is  usually  dilated.  The 
cicatricial  tissue  around  the  urethra  shotjld  be 
excised  as  far  as  possible  so  as  to  obtain  good 
muscle  tissue  for  approximation,  and  it  may  be 
necessary  to  make  parallel  incisions,  one  or  two 
centimeters  distant  from  the  urethra,  in  order  tp 
liberate  external  adhesions  and  free  the  tissues 
sufficiently  for  suturing,  care  being  taJcen  that 
important  nerves  and  blood  vessels  are  avoided 
The  closure  of  the  urethra  is  then  begun.  Asa 
rule,  continuous  medium-sized  chromic  catgut  is 
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muscular  structures,  and  often  a  third  line  of 

Fig.  4-   Needle  has  been  pulled  back  by  released  spring      sutures  is  advisable  for  reinforcement  and  further 

in  handle  of  instrument,  drawing  suture  back  through      approximation.      The    skin    and    subcutaneous 

tissu^'  tissjies  may  be  closed  completely  or  with  partial 

drainage  at  the  upf)er  or  lower  angle  of  the  wound, 
used,  though  occasionally  interrupted  sutures  are  The  external  sutures  are  unimportant,  and  in  fact 
preferable.  After  closing  the  urethra,  a  second  the  skin  may  be  left  open  for  drainage.  In  some  of 
line  of  sutures  is  placed  so  as  to  include  the  more     these  cases  very  little  healthy  muscle  is  found  in 


Fig.  6.  Davis  vacuum  apparatus  for  maintaining  suprapubic  drainage.  The  larger 
bottle,  the  air  (rom  which  is  exhausted  with  a  laboratory  filter  pump  every  48  hours, 
maintains  a  very  slight  but  constant  suction  in  the  urine  hotlle.  which  keeps  the 
bladder  empty  and  the  incision  dry. 
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Fig.  8.    Photograph  of  "boomeraog"  needle-holdci. 


Fig.  7-  Stage  in  the  operation  for  the  radical  cure  of 
recto- urethral  fistula,  as  described  by  Dis.  Hugh  H.  Young 
and  Harvey  B.  Stone,  The  rectum  and  urethra  have  been 
separated,  and  the  former  dissected  free  and  pulled  down, 
showing  a  fistulousopening  in  each.  This  picture  shows  the 
sphincter  ani  temporarily  divided,  which  procedure  was  not 
found  necessary  in  the  operation  upon  Case  2. 

the  region  of  the  triangular  ligament  and  external 
sphincter,  but  it  is  a  rather  remarkable  fact  that, 
after  being  drawn  together  normal  function  of  the 
external  sphincter  occurs,  regardless  of  the  poor 
prospects. 


POSTOPERATIVE 

As  indicated  above,  the  retained  urethral 
catheter  is  Itept  in  place,  if  possible,  for  eight  or 
ten  days.  If  pronounced  urethritis  occurs,  it  may 
be  desirable  to  remove  the  catheter  sooner.  If 
infection  of  the  perineal  wound  occurs,  removal  of 
external  stitches  so  as  to  avoid  concealed  suppura- 
tion, is  desirable  and  frequent  careful  cleansing  of 
the  wound  should  be  maintained,  and  the  vacuum 
bottle  and  accessories  devised  by  Dr.  E,  G.  Davis, 
as  shown  in  Figure  6  is  most  helpful  and  satisfac- 
tory in  maintaining  a  dry  suprapubic  incision. 

During  the  third  week  after  the  operation  it  is 
desirable  to  insert  a  small  coude  catheter  into  the 


bladder  through  the  urethra  to  prevent  closure 
of  the  wounds  in  the  region  of  the  external  as  well 
as  of  the  internal  sphincter.  If  the  coude  catheter 
meets  obstruction,  a  filiform  and  LeFort  follower 
may  be  passed,  care  being  taken  not  to  use  any 
force,  so  as  to  avoid  tunneling  the  artifidal 
posterior  median  bar  which  has  been  temporarily 
produced  by  the  internal  sutures.  Dilatation  up  to 
No.  22-F  or  24-F  is  sufficient  at  first.  Subsequent- 
ly, passage  of  filiforms  and  followers  up  to  No.  18- 
F,  every  three  or  four  days,  is  desirable  so  as  to 
avoid  stricture-formation.  In  one  of  my  cases 
there  was  no  attempt  at  stricture-formation  and 
very  httle  dilalation  was  necessary. 

The  subsequent  treatment  consists  in  efforts  mi 
the  part  of  the  patient  to  educate  and  strengthen 
his  sphincter  system  by  voluntary  exercises  diuing 
urination  (stopping  urination  several  times  during 
each  act  volimtarily  so  as  to  practice  the  sphincter 
musculature). 

CLINICAL   RESULTS. 

Case  i.  The  patient,  aged  3S,  had  complete  inconti- 
nence of  urine  night  and  day  .following  perineal  urcthrolomjr. 
which  had  been  performed  one  year  pre\iousIy  on  aixonnl 
of  frequent  urination  and  severe  pain  in  the  bladder.  The 
operation  had  not  relieved  the  pain  and  had  produced  in- 
continence. The  prostate  was  not  hypcrtrophied.  a  slight 
stricture  was  present  at  the  bulbomembranous  region,  but 
filif  orms  and  followers  were  easily  passed.  The  bladder  hetd 
325   cubic  centimeters;  no  residual  urine.     The   tubuhi 


sphincter  there  was  a  long  wide  slit  posteriorly.  aiHl  ihctt 
was  no  central  point  of  closure,  but  the  sides  of  the  urethn. 
were  approximated  loosely  on  each  side,  showing  thti 
the  sphincter  had  been  divided  posteriorly. 

Operation  was  carried  out  on  January  6,  1907.  acconhDl 
to  the  technique  previoiisly  described.  The  vesical  wifice 
was  found  t&  be  gaping,  so  that  the  index  finger  could  be 
easily  introduced,  and  it  was  evident  that  the  sphlnctei 
had  been  divided  posteriorly,  and  the  mucous  tnembiuK 
had  healed  over  the  cut.  Examination  showed  what  seemrd 
to  be  the  end  of  the  sphincter  on  each  side.  These  wtit 
caught  up  with  tenaculum  forceps,  the  mucous  membiane 
denuded  posteriorly  and  laterally,  and  two  catj^it  suiatts 
placed  so  as  to  dia.w  tbe  muscles  well  together  and  reprodan 
a  well-closed  sphincter.  In  so  doing  a  smaU  artindil 
median  bar  was  produced.  A  large  mass  of  scar  tissue  «a: 
found  in  the  perineum,  extending  from  the  cutaneous  ^az. 
which  was  quite  broad,  to  the  urethra  itself,  and  from  the 
posteriorpartof  the  bulb  along  the  membranous  uirthra  10 
the  anterior  portion  of  the  prostatic  urethra.  Since  the 
median  incision  through  this  scar  tissue  sho^ved  no  evi- 
dence of  muscle  adjacent  to  the  urethra,  a  consid«iable 
mass  was  therefore  excised  on  each  Hde,  together  "iti 
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Fig.  9.  i4,  Longitudinal  section  of  "boomerang"  needle-holder  (with  needle 
detached)  showing  spring  in  handle  which  is  compressed  by  the  hand  to  cause  the 
point  of  the  needle  to  penetrate  into  the  tissues  and  return  toward  the  operator,  and 
which  when  released  draws  the  needle  back  through  its  tract.  B,  Free  needle;  C, 
method  of  attachment  of  needle,  which  is  held  in  place  by  means  of  a  small  clasp, 
show^n  opened  in  A . 


some  urethral  mucous  membrane  which  was  very  redund- 
ant and  thick.  At  no  place  did  the  urethra  come  together 
as  if  there  were  sphincter  surrounding  it.  This  dissec- 
tion was  carried  well  out  on  each  side  until  healthy 
looking  muscle  was  reached,  it  being  necessary  to  go  for 
a  distance  of  about  one  centimeter.  On  the  left  side  a 
definite  sphincter-like  mass  was  found.  On  the  right  it  was 
not  so  definite,  the  fibers  appearing  longitudinal  rather  than 
circular.  Healthy  looking  muscle  was  also  obtained  on  each 
side  well  down  toward  the  prostatic  apex.  The  mucous 
membrane  was  drawn  together  with  three  sutures  of  catgut 
at  wide  intervals,  muscular  tissues  were  then  brought  to- 
gether with  necessary  sutures  of  catgut,  care  being  taken, 
in  the  region  of  the  membranous  urethra,  to  obtain  good 
muscle  for  approximation.  Perineal  drainage  was  provided 
by  means  of  a  small  catheter  which  emerged  from  the  an- 
terior angle  of  the  wound  into  the  bulbous  urethra. 

Convalescence,  The  patient ,  who  was  addicted  to  morphia 
required  19  to  25  grains  daily,  for  almost  a  week.   On  the 
tenth  day  the  perineal  urethral  drainage  tube  was  removed, 
after  which  all  urine  passed  through  the  suprapubic  drain- 
age tube.   On  the  eighteenth  day  the  perineal  wound  was 
entirely  healed,  and  the  patient  voided  a  small  amount  of 
urine  through  the  urethra.  February  9, 1907.    Suprapubic 
tube  removed.  Patient  voiding  urine  through  the  urethra 
without  pain,  ho  incontinence,  stream  small.  February  14, 
1Q07.    Suprapubic  wound  closed.  Patient  voiding  through 
tl:e  urethra  without  pain.  February  25, 1907.  Evidence  of 
urethral  stricture  present.   Filiform  and  followers  passed, 
after  which  patient  voided  much  more  freely.    May  17, 
1907.    After  dilatation  on  March  29,  patient  had  slight 
incontinence  for  four  days.  He  is  now  able  to  retain  urine 
for  six  hours,  voids  freely,  no  pain,  good  stream,  has  taken 
no  morphia  for  four  weeks.  Is  discharged  in  good  condition . 
June  25, 1907.  Filiform  and  followers  passed  on  account 
of  slight  stricture.   Patient  retains  urine  all  night  without 
voiding.  There  is  no  incontinence.  Has  taken  no  morphine. 

Xovember  21,  1907.  A  letter  states  that  the  result  is 
almost  perfect.  He  voids  urine  only  once  at  night,  the 
stream  is  a  little  slow  in  starting,  but  urination  is  usually 
free.  He  is  cured  of  the  drug  habit.  November  25, 1916.  **I 
have  had  no  sounds  passed  during  the  past  nine  years.  I  can 
hold  urine  four  hours,  stream  good,  void  urine  more  fre- 
quently at  night,  am  in  business  and  enjoy  good  health. " 
Case  2.  C.  C.  aged  25,  single,  was  first  admitted  Octo- 
ber 25,  1 9 10,  complaining  of  pain  in  the  perineum.  He  had 
had  gonorrhoea  about  eight  years  previously,  and  for  one 
year  had  had  symptoms  of  prostatic  irritation  and  diminu- 
tion in  sexual  power.  Examination  showed  prostatitis  and 
verumontanitis,  for  which  he  received  local  treatment. 
Contrar>'  to  .my  advice  he  had  a  prostatectomy  per- 


formed elsewhere,  and  returned  to  me  a  few  months  later 
complaining  of  greatly  increased  burning,  and  incontinence 
of  urine.  He  said  that  an  attempt  had  been  made  in 
Chicago  to  remove  the  prostate  through  the  perineum,  and 
that  he  had  been  very  much  worse  since.  There  was  almost 
continuous  incontinence.  The  cystoscope  showed  that  both 
the  internal  and  external  sphincters  had  been  divided  and 
had  failed  to  close.  Local  treatment,  was  given  but  failed 
to  relieve  the  burning,  and  urethral  ailatation  and  muscle 
exercises  for  the  sphincters  did  not  help  the  incontinence. 

The  patient  then  left  me  again  and  returned  to  another 
surgeon,  who  operated  again  through  the  perineum,  and 
when  he  came  back  he  not  only  had  incontinence  and  burn- 
ing, but  also  a  recto-urethral  fistula. 

April  9,  1 914,  C3^toscopic  examination  showed  the  in- 
ternal sphincter  had  been  divided  posteriorly.  The  veru- 
montanum  was  not  seen.  The  connection  with  the  rectum 
could  not  be  made  out.  The  internal  sphincter  was  appar- 
ently wide  open,  anterior  part  showing  as  a  sharp  semi- 
lunar curve,  almost  like  a  septum;  posterior  portion  irregu- 
lar and  mucous  membrane  redundant.  The  external 
sphincter  also  failed  to  close,  and  when  the  patient  was 
instructed  to  attempt  to  close  his  sphincters  neither  inter- 
nal or  external  sphincter  became  completely  closed. 
Rectal  examination  showed  a  fistulous  opening  about  2 
centimeters  within  the  anal  margin.  April  4,  1916,  ureth- 
roscopy. No.  28- F,  urethroscope  passed  with  ease  into  the 
bladder.  Just  in  front  of  the  vesical  orifice  the  lateral  lobes 
were  a  little  more  rounded  than  normal.  The  median  por- 
tion was  depressed,  and  it  was  evident  that  the  internal 
sphincter  had  been  injured  posteriorly.  The  floor  of  the 
urethra  was  irregular,  and  as  the  urethroscope  was  drawn 
outward,  urine  continually  escaped  from  the  bladder.  The 
utricle  and  ejaculatory  ducts  could  not  be  found.  The 
external  sphincter  was  dilated,  forming  a  vertical  slit 
instead  of  a  central  figure. 

April  4,  1916,  Cystoscopy.  With  the  posterior  cysto- 
urethroscope  the  internal  sphincter  was  seen  to  be  dilated. 
The  lateral  lobes  were  a  little  more  rounded  than  normal, 
and  the  median  portion  much  depressed;  evidently  con- 
siderable tissue  absent  in  this  region.  When  the  instru- 
ment was  withdrawn  into  the  posterior  urethra,  the  latter 
was  found  to  be  very  irregular,  with  depressions  along  the 
floor,  and  the  verumontanum  could  not  be  seen.  There  was 
a  great  deal  of  scar  tissue  present.  A  depression  was  seen 
in  the  anterior  part  of  the  posterior  urethra,  and  another 
small  opening  just  behind  the  external  sphincter,  one  ot 
both   of   which   probably  connected   with   the   rectum. 

Patient  still  complained  of  constant  incontinence,  escape 
of  urine  into  the  rectum,  and  gas  through  the  urethra,  and 
a  severe  burning  pain. 
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April  5,  1916.  Operation.  Young,  (i)  Suprapubic 
cystostomy.  Plastic  operation  to  repair  dilated  internal 
sphincter.  (2)  Perineal  excision  of  scar  tissue.  Excision  of 
cuff  of  rectum  with  rectum  with  rectal  fistula.  Closure  of 
opening  into  posterior  urethra.  Excision  of  scar  tissue 
posterior  to  external  sphincter.  Plastic  operation  to  repair 
external  sphincter. 

Suprapubic  operation.  The  prostatic  orifice  was  found  to 
be  \videly  dilated  with  loss  of  tissue  p)osteriorly,  and  the 
scar  extended  backward  in  tlie  shape  of  a  shallow  trough  to 
the  posterior  line  of  the  trigone,  which  had  evidently  been 
completely  divided. 

The  muscles  of  the  trigone  and  median  portion  of  the 
prostate  were  evidently  widely  septarated,  and  the  index 
finger  could  be  inserted  with  ease  into  the  posterior  urethra. 
With  scissors  the  orifice  was  denuded  of  mucous  membrane 
pKisteriorly  and  on  each  side,  leaving  only  a  small  portion 
anteriorly  where  the  mucous  membrane  was  retained.  This 
excision  was  carried  deep  enough  to  remove  most  of  the 
scar  tissue.  With  the  boomerang  needle-holder,  four 
sutures  of  fine  chromic  catgut  were  placed,  beginning 
posteriorly.  Xo  urethral  drain  was  provided.  The  repair 
sutures  produced  a  distinct  median  bar  which  elevated  the 
prostatic  orifice  considerably  and  left  a  very  small  opening 
into  the  i>osterior  urethra.  Suprapubic  drainage  was  pro- 
vided as  usual. 

Perineal  operation.  A  racquet-shaped  incision  was  used, 
the  p>osterior  portion  encircling  the  anus  as  in  the  operation 
for  recto-urethral  fistula,  which  has  recently  been  reported 
by  Dr.  Harvey  Stone  and  myself.  The  scar  tissue  in  the 
perineum  was  excised  until  the  urethra  was  reached, 
leaving  a  fairly  large  opening  in  the  midline  which  extended 
back,  and  included  the  connection  between  the  rectum  and 
urethra.  The  sphincter  ani  was  not  divided,  but  was 
pushed  backward  while  op)erating  upon  the  urethra,  and 
drawn  forward  while  oi)erating  upon  the  rectum.  The 
rectal  cuff  was  freed  on  all  sides  from  within  the  sphincter, 
which  was  well  preserved,  and  the  fistulous  tract  having 
been  divided,  the  cuff  was  draw^n  dow^nward  until  the 
fistula  had  been  drawn  beyond  the  skin  level,  where  the  cuff 
bearing  the  fistula  was  excised.  Figure  7  shows  the  perineal 
dissection  completed,  the  rectum  and  urethra  separated, 
and  a  fistulous  opening  in  each,  the  rectum  having  been 
freed  and  pulled  down.  Previous  to  this  the  urethra  had 
been  closed  with  five  interrupted  stitches  of  fine  chromic 
catgut,  and  the  perineal  sphincter  muscles  had  been  drawn 
together  wdth  several  stitches  of  chromic  catgut,  the 
anterior  mucous  membrane  was  then  sutured  to  the  skin  as 


in  the  Whitehead  operation  and  the  perineal  wound  was 
partly  closed,  leaving  a  small  area  for  drainage. 

Convalescence.  The  patient  made  an  uneventful  reco\'er}' 
and  was  discharged  from  the  hospital  in  37  days.  He  was 
then  able  to  retain  urine  for  three  or  four  hours,  voided 
freely,  and  had  absolutely  no  incontinence.  No  sounds, 
-filiforms  or  followers  were  passed  on  the  patient  at  any 
time  after  the  operation. 

About  two  weeks  later  the  patient  returned  and  examina- 
tion showed  continued  improvement.  He  w^as  able  to  re- 
tain urine  five  hours,  had  no  incontinence,  voided  freely 
and  without  difficulty. 

May  17,  191 7.  Patient  returns  for  examination.  He 
reports  that  he  is  able  to  retain  urine  six  hours.  Sometimes 
does  not  get  up  at  all  at  night  to  urinate,  occasionally  once 
or  twice,  voids  freely,  good  stream,  no  pain.  Has  had  no 
incontinence  since  operation,  and  no  evidence  of  rectal 
fistula.  Still  has  slight  burning  p>ain  in  the  prostatic  region, 
and  the  urine  is  cloudy  with  some  pus  present.  General 
health  is  excellent. 

Remark.  The  operation  in  this  case,  preceded  as  it  was 
by  two  previous  perineal  operations,  and  complicated  by 
the  presence  of  recto-urethral  fistula,  is  a  splendid  example 
of  what  can  be  accomplished  by  this  plastic  operation  upon 
both  the  internal  and  external  sphincter  in  the  cure  of 
long-standing  incontinence. 

CONCLUSION 

It  seems  definitely  shown  by  these  two  cases 
that  incontinence  of  urine  of  long  duration  in 
which  both  internal  and  external  sphincters  have 
been  destroyed  by  previous  operative  trauma, 
can  be  cured  by  plastic  operations  upon  the  in- 
ternal and  external  sphincters,  and  patients  in 
this  hopeless  condition  restored  to  health  and 
usefulness. 
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MARTIN:    A    SIMPLE    METHOD   OF    DRAINING   THE    BLADDER 


A  SIMPLE  METHOD  OF  DRAINING  THE  BLADDER  AFTER 
SUPRAPUBIC  PROSTATECTOMY 

By  E.  DENEGRE  MARTIN,  M,D..  F.A.C.S.,  New  Orleans 


IN  the  December,  1Q17,  issue  of  Surgery, 
Gynecology  and  Obstetrics,  Norman  H. 
Beal,  of  London,  Ontario,  describes  a  meth- 
od of  draining  the  gall-bladder  after  supra- 
pubic operations.  For  years  I  used  the  iden- 
tical apparatus  which  was  presented  at  the 
Atlanta  meeting  of  the  Southern  Surgical  and 
Gynecological  Association  in  19C0.  A  full  de- 
scription of  it  will  be  found  in  the  transactions 
of  that  meeting.  More  recently  I  have  used  a 
much  simpler  method  which  works  on  the  same 
principle,  but  does  away  with  the  parapher- 
nalia necessary  for  the  priming.  All  that  is 
necessary  is  a  large  catheter.  A,  and  a  piece  of 
rubber  tubing,  B,  yi  inch  in  diameter,  long 
enough  to  reach  from  the  fundus  of  the  bladder 
to  a  point  one  inch  above  the  skin.  Several 
small  holes  are  cut  in  the  tube  near  the  end  to 
be  placed  in  the  bladder,  C,  and  one  at  the  level 
of  the  skin,  D,  large  enough  to  insert  the  cath- 
eter snugly  so  that  the  urine  will  not  escape. 
The  catheter  is  pulled  through  this  opening  to 
about  }4  inch  from  the  bottom  of  the  large 
tube,  E,  the  tube  is  introduced  into  the  bladder 
and  the  wound  closed  tightly  around  it.  As  soon 
as  the  urine  rises  in  the  tube  above  the  point 


where  the  catheter  is  inserted,  D,  it  will  prime 
the  catheter  and  empty  the  bladder.  It  is  simple 
and  most  effective.  This  apparatus,  like  others 
of  its  kind,  needs  intelligent  handling.   In  flush- 


ing the  bladder  the  fluid  is  sent  through  the 
catheter  and  flushes  the  large  tube,  cleansing 
the  bladder  at  the  same  time.  This  drain  is  used 
until  the  urine  is  free  of  blood-clots  and  ne- 
crotic tissue.  When  removed  a  pezzer  cath- 
eter is  inserted  and  kept  in  the  bladder  as  long 
as  necessary. 
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A  CRITIQUE  OF  NEW  BOOKS  IN  SURGERY 


TN  the  past  there  has  been  much  to  say  regarding 
•*■  extensive  systems  presenting  surgical  or  medical 
topics.  The  chief  disadvantage  to  such  works  has 
been  that  the  volumes  are  bulky  and  an  almost  end- 
less amount  of  time  is  consumed  in  preparing  an 
edition  for  the  press,  with  the  result  that  when 
finished  a  considerable  amount  of  material  has  be- 
come antiquated  and  at  the  best  the  work  is  in- 
complete. Revisions  were  infrequent  and  due  to 
expense  entailed  resales  were  few.  No  doubt  there 
is  a  field  that  can  be  covered  only  by  systems.  The 
apparent  solution  of  the  problem  is  found  in  the  new 
and  novel  work  by  the  Oxford  Press,  volume  i  of 
which  has  been  received.^  The  publishers  have  un- 
dertaken a  great  task  and  apparently  have  suc- 
ceeded. This  system  is  to  consist  of  five  volumes 
and  is  a  complete  revision  of  the  Burghard  System 
of  Operative  Surgery,  bound  in  loose  leaf  form.  It 
is  the  plan  of  the  Oxford  Press  to  supply  quarterly 
supplements  which  can  be  inserted  by  the  owner  of 
the  treatise.  The  pages  to  be  replaced  can  be  re- 
moved and  the  new  pages  supplied  inserted.  In 
this  manner  the  publishers  intend  to  keep  the 
system  revised  to  date  and  keep  all  material  fresh. 
In  due  course  of  time  many  of  the  present  chapters 
will  be  entirely  replaced  and  the  system  will  keep 
pace  with  the  progress  in  surgery. 

The  revision  shows  the  hand  of  the  American 
editor.  There  is  scarcely  a  chapter  which  has  not 
seen  a  radical  change,  unless  it  is  the  one  on  amputa- 
tions. Many  new  topics  have  been  added  and  new 
illustrations  procured.  American  methods  have 
been  introduced  and  the  system  now  has  the  unique 
position  of  containing  the  best  of  the  English  and 
American  technique.  There  has  been  considerable 
rearrangement  of  the  text,  and  some  material  found 
in  volume  i  of  the  former  edition  will  appear  revised 
in  other  volumes.  The  chapter  on  functional  treat- 
ment of  fractures,  diseases  and  injuries  to  joints, 
has  been  placed  at  the  close  of  volume  i  and  should 
not  be  understood  to  represent  the  treatment  of 
fractures  and  joint  pathology.  Much  space  will  be 
devoted  to  these  subjects  in  another  volume. 

The  publishers  should  be  congratulated  on  the 
unique  binding.  The  volume  appears  as  a  hand- 
some work  bound  in  durable  cloth  with  rounded 
back,  not  in  any  way  resembling  the  usual  loose 
leaf  book.  The  arrangement  for  inserting  new  pages 

*  Oxford  Loose-Leap  Surgery.  By  various  authors.  Edited  by 
F.  F.  BurKhard,  M.S.  (Lond.),  F.R.C.S.  (Eng.),  Colonel  A.M.S.,  and 
Allen  B.  Kanavcl,  A.B.,  M.D.,  F.A.C.S.,  Colonel,  M.C..  U.S.A.  New 
York:  Oxford  University  Press  (American  Branch),  1918. 


is  very  simple.  The  new  volume  appears  closely 
bound  but  as  one  uses  the  book  the  binding  loosens 
up  and  the  book  opens  as  easily  as  with  the  or- 
dinary binding. 

Now  that  the  war  is  over  much  new  literature  will 
find  its  way  into  journals.  Much  that  is  new  in 
technique  will  be  revealed,  many  statistics  and 
experiments  will  be  tabulated.  It  would  be  impos- 
sible to  have  any  extensive  system  under  the  old 
form  which  could  incorporate  all.  With  the  loose 
leaf  form,  quarterly  supplements  which  are  up-to- 
date  can  be  supplied  to  replace,  revise,  or  supple- 
ment the  text.  In  this  manner  the  Oxford  System 
can  be  kept  fresh,  clean,  to  date.  The  work  speab 
well  for  the  American  editor.  J.  A.  W. 

"p  VERY  surgeon  has  been  obliged  to  seek  ad\'icc 
""-^  and  consultation  and  how  often  has  he  been  dis- 
appointed when  he  has  been  unable  to  obtain  the 
help  he  so  desired.    This  applies  especially  to  the 
surgeon  located  in  communities  distant  from  the 
large  medical  centers,  the  consultant  in  these  cases 
being  works  supposed  to  give  complete  information 
on  the  subject  in  question.    Monographs  which  are 
exhaustive,  and  how  few  are  exhaustive,  are  the 
solution  of   the  problem.     The   work  of   Frazicr* 
occupies  a  unique  place  in  the  surgical  literature. 
The  author  states  in  the  preface  that  "it  has  been 
my  purpose  to  deal  with  the  subject  so  compre- 
hensively that   it   will  not   be  necessary   for  the 
reader  to  consult  collateral  works."    He  has  most 
assuredly  accomplished  his  purpose.    Every  phase 
of  the  embryology,  anatomy,  physiology,  pathology, 
and  surgery  of  the  spine  and  spinal  cord,  has  been 
presented  in  detail.   In  no  field  of  surgery  is  condse 
knowledge  and  information  more  valuable  or  neces- 
sary than  in  that  of  diseases  and  injuries  of  the  spine 
and  spinal  cord.    Many  of  the  facts  are  so  complex 
that  it  is  beyond  the  mental  scope  of  man  to  retain 
them,  and  a  monograph  which  contains  these  in  full 
and  accurate  form,  is  surely  valuable.    Neurolo^cal 
cases  are  notorious  for  their  mysterious  manifesta- 
tions and  ever  changing  characteristics.    This  is  the 
realm  of  speculation,  speculation  with  thought  and 
wisdom,  the  latter  obtained  by  close  observation 
and  the  help  derived  from  the  experiences  of  the 
masters.   The  author  by  his  endless  efforts,  his  keen 
desire  for  knowledge  and  his  untiring  enthusiasm 
for    neurological    surgery    has    placed    before   the 

'  Surgery  op  the  Spine  and  Spinal  Cord.  By  Charles  H.  Fnixt. 
M.D.,  Sc.D.  With  the  collaboration  of  Alfred  Reginald  Alien,  M.D. 
New  York  and  London:   D.  Appleton  &  Co.,  1918. 
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profession  of  the  world  a  landmark  in  the  surgical 
literature.  There  is  no  monograph  before  the 
profession  today  known  to  the  reviewer  which 
specifically  treats  a  topic  so  thoroughly  and  with 
such  striking  accuracy.  One  might  conscientiously 
prophesy  that  many  years  will  elapse  before  it  will 
be  replaced  or  supplanted.  J.  A.  W. 

Y^OLUME  II  of  the  system  of  urology  edited  by 
^  Cabot*  referred  to  in  a  previous  issue  comes  well  up 
to  the  standard  adopted  in  volume  i.    This  volume 
is  devoted   to  the  bladder,   the  ureter,   and   the 
kidney.   It  is  pleasing  to  note  that  phenomena  con- 
cerning the  urinary  act  are  discussed  and  some  in- 
formation   ventured    regarding    the    mechanism. 
The  chapter  devoted  to  functional  tests  of  the 
kidney  is  excellently  written  and  will  afford  a  most 
valuable  asset  to  any  man  even  though  he  be  a 
general   practitioner,    an    internist,    or    a   general 
surgeon.    No  organ  plays  a  more  important  r61e 
than  the  kidney  and  to  have  means  at  hand  to 
determine  its  functional  activity  is  surely  valuable. 
The  frequency  of   confusion   in   the  diagnosis  of 
acute  or  subacute  abdominal  conditions,  impresses 
one  with  the  necessity  of  close  observation  to  all 
organs  lying  within  or  adjacent  to  the  peritoneal 
cavity.     How  often  is  an  innocent  appendix  re- 
moved when  the  patient  is  suffering  from  urethral 
calculus  or  pyelitis.   It  behooves  every  medical  man 
to  avail  himself  of  information  which  will  enable 
him  if  possible  to  avoid  such,  we  might  say  gross, 
errors.    Every  practitioner  must  know  urology  to  a 
certain  extent  m  order  that  he  may  call  upon  the 
urologist  for  that  assistance  which  may  mean  the 
health  or  even  life  of  the  patient.    The  work  can 
truly  be  called  the  urologist's  test  and  the  prac- 
titioner's professional  aid.  J.  A.  W. 

n^HE  rapidly  terminating  great  war  has  been  a 
^  tremendous  stimulus  to  the  profession    to  ad- 
vance the  sciences  of  medicine.   No  sooner  was  the 
first  campaign  well  under  way  than  the  surgeons 
of  France,  Belgium,  and  England,  as  well  as  those 
of  the   enemy,   were  confronted  with  almost  un- 
surmountable  obstacles.    Due  to  the  multitude  of 
injuries,  practically  all  infected,  many  extensive  and 
mutilating  due  to  high  explosives,  it  was  at  once 
realized  that  much  had  to  be  done  to  cope  with  such 
a  catastrophe.    Immediately  the  surgeon  put  his 
shoulder  to  the  wheel.   The  untiring  efforts  of  these 
undecorated  heroes  bore  fruit.   Many  theories  were 
put  into  practice;  some  were  good,  others  did  not 
come  up  to  the  expectations  of  the  instigator.   Soon 
there  began  to  appear  articles  and  papers  giving 
the  results  in  the  various  fields  of  study  and  ex- 
periences.   All  were  intensely  interesting  as  they 
told  the  story  of  gruesome  destruction  and  of  the 
conquering  effort.  It  is  an  almost  endless  task  to  be 
able    to  obtain  all  the  interesting  documents  as 
many  appeared  only  in  the  French,  Belgian,  Italian, 

>  MoDESN  Urology.  In  original  contributions  by  American  authors. 
vol.  it.  Edited  bv  Hugh  Cabot,  M.D.,  F.A.C.S.  Philadelphia  and  New 
York:    Lea  &  Febiger.  1918. 


and  English  journals  and  were  never  translated. 
This  brings* me  to  the  little  volume*  which  was  in- 
tended for  the  medical  officer,  to  supply  him  with 
brief  abstracts  of  the  important  war  topics  of  the 
day.  It  consists  of  abstracts  of  articles,  dealing  with 
war  surgery  taken  from  the  French,  English,  Italian, 
Belgian,  and  early  German  journals.  Several  articles 
are  practically  complete  as  they  did  not  permit  of 
much  condensation. 

The  subject  matter  is  divided  into  sections,  de- 
voted to  general  topics,  wound  infection  and 
treatment,  tetanus,  gas  gangrene,  abdomen,  chest, 
cardiovascular  surgery,  joints,  fractures,  bums, 
anaesthesia  in  warfare,  trench  foot,  foreign  bodies, 
peripheral  nerve  injuries,  and  jaws  and  face.  It  is 
the  reviewer's  impression  that  most  of  these  abstracts 
are  taken  in  toto  from  the  International  Abstract 
OF  Surgery,  and  consequently  the  readers  of  this 
journal  have  probably  read  the  greater  part  of  this 
volume.  Owing  to  the  necessity  for  the  civil  ap- 
plication of  many  of  the  procedures  adopted  in 
warfare  every  surgeon  should  acquaint  himself 
with  what  has  been  done  abroad  and  in  no  way  can 
he  so  easily  procure  the  ready  information  as  in  this 
little  volume.  J.  A.  W. 

'X*HE  volume*  represents  the  highest  develop- 
'*■  ment  of  the  monographic  type  of  bookmaking. 
The  time  is  rapidly  arriving,  if  it  has  not  already 
arrived,  when  even  the  general  worker  in  medicine 
and  surgery  will  be  obliged  to  rely  more  strongly  on 
special  monographs  than  on  general  textbooks. 
Of  the  monographs  already  published,  none  merit 
a  more  definitely  fixed  position  in  the  library  of  the 
student  and  practitioner  than  the  special  volumes 
that  Gushing  has  gotten  out. 

A  very  brief  abstract  outlining  the  material 
considered  in  this  work  will  be  found  in  the  Inter- 
national Abstract  of  Surgery  this  month,  p.  39. 

C.  B. 

**CUSPENSION  in  the  Treatment  of  Fractures," 
*^  by  P.  Desfosses  and  Charles- Robert.*  is  one 
of  the  Horizon  Series  of  monographs  devoted  to 
war  medicine  and  surgery  published  by  Masson  et 
Cie  during  the  present  year.  A  preface  by  Pierre 
Duval,  surgical  consultant  in  the  French  medical 
service,  adds  weight  to  the  undoubted  excellence 
of  the  monograph. 

There  had  been  up  to  the  time  of  its  publication 
no  complete  description  in  French  of  the  methods 
of  continuous  suspension  and  extension  in  the 
treatment  of  fractures  accompanying  war  injuries, 
but  Robert  had  made  use  of  this  method  for  a  year 
in  the  service  of  Auto-chir   (surgical  ambulance) 

'  Abstracts  op  War  Surgery.  An  Abstract  of  the  War  Literature 
of  General  Surgery  that  has  been  published  since  the  declaration  of  war 
in  1914.  Prepared  by  the  Division  of  Surgery,  Surgeon  General's 
Office.   St.  Louis:   C.  V.  Mosby  Company,  1918. 

•Tumors  of  the  Nervus  Acusticus  and  the  Syndrome  op  the 
CEREBELLOPONTII.E  Angle.  Bv  Harvey  Gushing,  M.D.  Philadelphia 
and  London:   W.  B.  Saunders  Company,  1917- 

•La  Suspension  dans  le  Trattement  des  Fractures.  By  Des- 
fosses and  Charles- Robert.   Paris:   Masson  et  Cie,  191S. 
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No.  21,  and  was  a  direct  pupil  of  Major  Sinclair, 
R.A.M.C.,  the  general  organizer  of  this  treatment 
in  the  British  army. 

While  the  greater  part  of  the  book  is  a  description 
of  methods  and  appliances  which  have  been  in  well 
known  use  in  hospitals  on  the  western  front,  it  is 
only  fair  to  say  that  the  description  is  remarkably 
well  done,  with  a  wealth  of  detail  and  illustration 
which  serve  to  make  every  stage  of  the  technique 
perfectly  clear.  All  the  recognized  types  of  splints 
applicable  to  this  method,  and  the  various  forms  of 
suspension  apparatus  —  Blake,  Balkan,  Sinclair 
frames  —  are  treated  in  a  concise  and  at  the  same 
time  comprehensive  way,  reviewing  all  possible 
combinations  necessitated  by  the  site  and  nature  of 
the  fracture. 

Total  suspension  of  the  patient  in  high  fractures 
of  the  thigh  or  in  resections  of  the  hip- joint,  as  car- 
ried out  by  Robert  in  the  Auto-chir,  and  the  organ- 
ization of  a  special  fracture  service  for  general  treat- 
ment by  suspension  are  new  developments  as  is  also 
radioscopic  examination  of  the  patient  in  his  own 


bed,  allowing  frequent  correction  of  the  jwsition  of 
the  bone  fragments  under  the  eye  of  the  surgeon. 

Duval  agrees  with  the  authors  in  preferring  the 
Thomas  splint  to  other  types  both  as  a  means  of 
primary  immobilization  and  as  an  excellent  and 
practical  apparatus  throughout  the  course  of 
treatment.  He  aptly  says:  *' Henceforth  no  more 
straw,  spring  rollers,  ramrods,  broomsticks  or 
guttering  to  immobilize  the  wounded  limb  in  the 
regimental  formations  or  ambulances.  All  these 
ought  to  be  eliminated  and  remain  in  our  memory 
only  as  an  unhappy  recollection  of  their  hitherto 
regular  use.  .  .  .  The  book  of  Desfosses  and 
Robert"  he  concludes,  "born  of  a  very  large  ex- 
perience in  the  army,  ought  to  be  the  constant  guide 
of  all  those  who,  at  the  front,  are  charged  with  the 
reception  and  evacuation  of  fracture  cases,  of  all 
those  who  want  to  use  in  the  treatment  of  fractures 
the  excellent  method  of  suspension,  combined  with 
continuous  extension." 

It  is  hoped  that  a  translation  of  the  monograph 
into  English  will  soon  be  forthcoming.   H.  G.  W. 
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DOCKET  OF  THE  REGENTS  AND  OTHER  NOTES 


PROPOSAL  FOR  MEMBERSHIP  IN 

COLLEGE 

WITH   world  peace    in    sight    and    the 
probable   early    return   of  about    one- 
third    of    the    Fellows   of    the  College 
from     military    service    to    private     practice, 
the  Regents  of   the   College   have  prepared  a 
docket  in  order  to  consider  lines  of  progress  for 
the  College  during  the  coming  year.   This  docket 
which  wiU  be  acted  upon  at  an  early  date  is  of 
interest  to  the  entire  medical  profession.    Two 
characteristics   of   it   stand   out:     First,   every 
proposal  in  it  carries  a  direct  aim  to  better  the 
practical  life  of  Canada  and  the  United  States  as 
well  as  to  advance  the  scientific,  economic,  and 
ethical  standards  of  the  profession;  second,  a 
wholesome  readiness  evidently  exists  on  the  part 
of  the  College  to  co-operate  with  other  medical 
organizations    and    agencies    which    make    for 
similar    aims.     Probably    the    most    important 
prop>osal  in  the  docket  is  one  looking  to  member- 
ship in  the  College.    The  fact  that  the  College 
has  on  file  about  9,000  applications  for  Fellowship 
undoubtedly  has  a  bearing  in  this  matter.    The 
object  of  the  provision  for  membership  is  briefly 
stated  as  follows: 

First,  the  encouragement  of  more  thorough 
training  in  surgery  and  of  higher  standards  of 
practice  among  younger  men,  most  of  whom 
will  eventually  become  Fellows  of  the  College. 
Second,  extension  of  the  direct  influence  of 
College  to  surgeons  in  the  making — at  a  time 
when  most  of  these  men  are  not  eligible  to  Fellow- 
ship and  at  a  time  when  they  will  derive  the 
greatest  benefit  from  the  influence  of  the  College. 
Third,  advisability  of  advancing  the  standard  of 
efficiency  for  admission  to  Fellowship  in  the 
College  without  lessening  its  influence  by  a 
resultant  tendency  toward  exclusiveness. 

In  this  connection  these  figures  are  pertinent: 
Population  in  England  and  Wales,  40,000,000; 
lumber  of  doctors,  35,000;  Fellows  in  Royal 
[College  of  Surgeons,  1,581;  members  in  Royal 
'College  of  Surgeons,  16,040.  Population  in 
ITanada  and  United  States,  110,000,000;  number 
}f  doctors,  159,444;  Fellows  in  American  College 


of  Surgeons,  3,941;  members  in  American  Col- 
lege of  Surgeons,  none. 

Chief  points  suggested  in  consideration  of  the 
provision  for  members  are  graduation  from  a 
creditable  medical  school  and  ser\dce  as  an 
interne  for  at  least  one  year;  moral  and  ethical 
fitness  as  required  for  admission  to  Fellowship, 
same  to  be  approved  by  the  respective  provincial 
and  state  credentials  committees;  approval  of 
candidates  for  admission  to  Fellowship  by  ex- 
amination to  entitle  candidates  to  membership 
in  the  College. 

Hospital  Service  Bureau 

The  work  of  the  College  during  the  past  year 
among  hospitals,  and  the  hearty  co-operation  of 
the  hospitals  in  this  work,  bring  now  the  forcible 
proposal  that  the  College  establish  a  hospital 
service  bureau.  The  object  of  this  bureau  is  to 
give  assistance  to  individual  hospitals  upon  re- 
quest, covering  the  sum  of  things  which  make  for 
hospital  efiiciency.  For  example,  the  service  of 
the  bureau  would  co-operate  with  hospitals  upon 
such  subjects  as  right  standards  of  training, 
faithfulness  to  duty,  and  character  requisite  for 
the  privilege  of  practice  in  hospitals;  plans  for 
new  hospitals,  reconstructions,  and  additions; 
equipment  and  upkeep  of  hospitals;  organization 
of  the  hospital  board  and  of  the  staff;  study  of 
sources  of  hospital  income;  adjustment  of  hospital 
service  to  needs  in  community;  cost  accounting 
and  business  methods;  adaptation  of  case  records 
and  of  laboratories  to  needs  of  hospitals;  en- 
couragement of  research  and  of  helpful  analyses  of 
clinical  work  in  the  hospital. 

HONORARY  FELLOWSHIPS  CONFERRED 

IN  NEW  YORK 

BECAUSE  of  the  prevalence  of  influenza 
throughout  Canada  and  the  United 
States,  it  was  considered  by  the  Regents 
imperative,  on  October  12,  to  cancel  all  of  the 
meetings  of  the  College  scheduled  to  be  held  in 
New  York  for  the  week  beginning  October  21. 
These  meetings  included  the  Clinical  Congress, 
the  Convocation,  and  the  hospital  conference. 
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In  the  meantime,  the  surgeons  from  England, 
France,  and  Italy  who  accepted  invitations  of  the 
College  to  take  part  in  the  Clinical  Congress 
week  had  sailed  for  New  York.  They  arrived  in 
New  York  on  October  19.   These  surgeons  were: 

Sir  Thomas  Myles,  C.  B.,  Dublin,  Honorary 
Surgeon  to  His  Majesty  King  George;  Consulting 
Surgeon,  Irish  Conmiand;  Member  Board  of 
Consultants,  British  War  OflSce;  and  Senior 
Surgeon,  Richmond  Hospital,  Dublin. 

Lieutenant  Colonel  Raffaele  Bastianelli,  Italian 
Army  Medical  Corps,  Rome;  Surgeon-in-Chief, 
First  Pavilion,  Hospital  Policlinico  Umberto  I; 
Associate  Professor  of  Clinical  Surgery,  Royal 
University. 

Major  Pierre  Duval,  French  Army  Medical 
Corps;  Consulting  Surgeon  to  Seventh  Army; 
Honorary  Professor,  Faculty  of  Medicine,  Paris. 

Colonel  George  Ernest  Gask,  D.  S.  O.,  London; 
Consulting  Surgeon,  British  Expeditionary 
Forces;  Joint  Lecturer  on  Surgery,  St.  Barthol- 
omew's Hospital,  University  of  London;  Surgeon 
in  Charge  of  Out-Patients,  St.  Bartholomew's 
Hospital. 

Major  George  Grey  Turner,  Royal  Army 
Medical  Corps,  Newcastle-on-Tyne,  England; 
Honorary  Assistant  Surgeon,  Royal  Infirmary, 
Newcastle-on-Tyne;  Lecturer  on  Surgery,  Uni- 
versity of  Durham. 

Major  Adrien  L.  P.  PioUet,  French  Army 
Medical  Corps. 

Major  Henr>'  Beclere,  French  Army  Medical 
Corps. 

Lieutenant  Colonel  George  E.  Brewer  of  New 
York,  at  the  time  in  service  in  France,  came  with 
these  guests  of  the  College  as  the  official  repre- 
sentative of  the  medical  corps  with  the  American 
Expeditionary  Forces. 

In  order  that  the  value  of  the  messages  which 
these  visitors  brought  from  the  allied  lines  at  the 
front  might  not  be  lost  as  a  result  of  the  can- 
celled meetings,  the  College  arranged  promptly 
to  have  these  men  visit  as  many  of  the  surgical 
centers  in  this  country  as  their  brief  stay  would 
permit.  These  visits  included  Washington,  where 
the  visitors  were  greeted  by  President  Woodrow 
Wilson;  Camp  Greenleaf,  Georgia;  Minneapolis; 
Rochester;  Chicago;  Pittsburgh;  Philadelphia; 
and  New  York. 

On  the  evening  of  November  6  at  a  dinner 
arranged  by  the  Fellows  of  New  York  City, 
through  Dr.  J.  Bentley  Squier,  honorary  fellow- 
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ships  were  conferred  upon  Surgeon  General 
Merritte  W.  Ireland,  United  States  Army;  Sir 
Thomas  Myles,  C.  B.;  Lieutenant  Colonel 
Rafifaele  Bastianelli;  Major  Pierre  Duval;  Coloxid 
George  Ernest  Gask,  D.  S.  O.;  and  Major  George 
Grey  Turner.  The  honorary  fellowships  were 
conferred  by  Colonel  William  J.  Mayo,  President 
of  the  College.  Dr.  George  David  Stewart  was 
toast-master  of  the  occasion. 

CANADIAN  FELLOWS  EXPRESS  THEIl. 

EQUATION 

THE  surgeons  of  the  comb-  id  surgical 
section  of  the  Ontario  Medical  associatioa. 
and  of  the  Canadian  Medical  associatioa 
which  met  at  Hamilton,  Ontario,  in  September, 
took  action  of  vital  significance  to  the  mediad 
profession  and  to  the  welfare  of  life  in  Canada. 
The  section  as  stated  passed  unanimously  the 
following  resolutions: 

Be  it  Resolved,  that  we  the  Sui^gical  SectioB 
of  the  combined  meeting  of  the  Ontario  Medical,'! 
association  and  the  Canadian  Medical  associatiQV'j 
desire  to  go  on  record  as  approving  the  effort* 
being  made  by  the  American  College  of 
to  improve  the  status  of  surgical  practice  in 
hospitals  .    .    .   that  the  right  to  attempt 
surgery  should  be  restricted  to  those  who 
recognized  as  having  scientific  training, 
ence,  sound  judgment,  and  honesty  of  pui 
.    .    .   that  examinations  for  diagnosis  and  U 
treatment  should  be  much  more  closely  associal 
with    clinical    laboratories    than    they    are 
present.   .    .    . 

Be  it  Resolved,  That  copies  of  the  above 
tion  be  sent  to  the  American  College  of  Sui 
to  the  Commissioner  dealing  with  the  m< 
matters  in  the  Province  of  Ontario;  to  the 
versities  teaching  medicine  in  Canada;  and  to 
Dominion   Medical   Council  and    the   licei 
bodies  in  Canada. 

MILITARY  SERVICE  OF  CANADL\N 

FELLOWS 

THE  directory  of  the  College  for  1918— 11 
will  designate  the  military  service  of 
Fellows.    In  this  connection  an    h 
fact  comes  from  Canada.    Of  the  176 
Fellows   126,  or  71.6  per  cent,   of   them 
within  the  past  four  years  been  in  the 
service  of  their  government. 
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ciperimental  research  and  clinical  experience  to  bear  upon  the  preventioii,  diagnosis,  and 
treatment  of  neoplastic  diseases.  To  show  you  how  to  recognize  cancer  in  its  indpiency,  to 
distinguish  between  benign  and  malignant  growtlis,  to  determine  upon  the  prognosis  and 
<3onrse  of  treatment — tliese  practical,  diniasd  points  are  the  features  upon  wliich  he  has  con- 
oentrated  liis  efforts. 
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Graduated  Low  Tone  Tuning  Forks 

Devised  by  DR.  W.  G.  REEDER 

Important   Announcement 

f /E  are  now  able  to  ddiver  tlie  first  graduated  low  tone  tuning  fcwks 
V  manufactuTcd  in  America.  TheM  forka  are  graduated  in  (our  tone  in- 
■vtila  hoai  16  to  64  double  vibratiotu  per  tecoad.  They  are  free  fram 
ertooea  and  guaranteed  to  be  perfect.  OttJogiata  who  have  beoi  unable 
obtain  auch  a  act  of  inatrumenta  at  any  ^fUre  aince  the  war,  are  now 
ered  a  auperior  product  at  a  nominal  price.  Thcae  forka  are  indiapenaaUe 
accurate  Functiona]  teadng  of  the  ear,  eapecially  in  caaea  of  indpient  con- 
cti<m  deafneaa  and  thoae  in  which  the  lower  tone  limit  ia  disturi>ed. 

,  1  Reeder'a  Tunipc  Fork.  16  ta  20  double  vibntioiu.  i*  23M  tncbH  looM  and  weiriu 

7MIU. Pri«»5S.OO 

.  2  Rseder'i  Tunini  Fork.  24  to  20  doiiblB  Tibmiona,  i*  I9K  india  looa  and  msalu 

71b.. Price»3S!5o 

.  3  Reeder'*  TunLria  Fork.  32  to  44  double  vibnlioiu,  u   17  inchH  loos  and  woalu 

71b. Price  lUniO 

.  4  Reeder.  Tunbia  Foili.  48  to  64  double  vibmtioni.  u  14  inche.  looa  ud  wewk. 

61ba Price  tsZSO 

SHARP   &   SMITH 

ictorera    and   Exportmra   of  High   GraJa   SurgicJ  Inttnmtmnta   and 

Hotpitid  SappGtt 
jUCE  ST.  Bctwm  w.b.di  A...  ud  Midi.  Bhil.  CHICAGO,  ILL. 

EatabU.had  1M4  InaonnratKl  1W4 


WAPPLER 


ElectricaUy  Lighted  Diagnostic  Instruments  uxl  Electro- 
Medical  Apparatus  are  Used  by  the  U.  S.  Government 

X-Ray  Equipment 

High  Frequency  ^^^^^^^^^^^^ 

Apparataa  ^^^■^■i^i^^^^ 

Young  Urethroscope 

Complete  in  csw  ""'""  "  '-■---   -■-■--  

Price  924.38 
In  this  instrument  the  light  carrier  rotates  upon  a  post  by  which 
it  is  attsdied  to  the  urethroscopic  tube.  The  conical  shape  of 
the  proximal  end  of  the  urethral  tube  makes  it  possible  to  intro- 
duce more  light,  and  also  facilitates  introduction  of  instruments, 
swabs,  etc. 

A  valuable  instrament  at  low  coet  for  the  Urologimt  and  the  General 
Practitioner.     Send  for  one  today 

WAPPLER  ELECTRIC  COMPANY,  Inc. 

^^^"  Dept.  S,  173  East  87th  StrMt,  NEW  YORK,  U.S.A.  ^^^^ 
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Dr.  Charles  Geiger^ 8 

Electro -Operative  Surgical 

Bone  Instruments  and 

Accessories 

These  instruments  are  made  especially 
for  transplanting  bone,  dowel  making 
39  and  cranial  work.  Water  is  not  required 
to  keep  the  cutters  from  burning  the 
bone  when  using  these  instnmients, 
because  of  their  slow  speed. 

A  few  of  the  many  advantages  not  found  in  any 
other  motor  bone  instruments  are:  Slow  speed, 
sterilization  of  motor,  its  great  power,  •  sim- 
plicity of  chuck,  and  firmness  with  which  it  can 
beheld.   Sterilizable  shell  is  included  in  the  set. 

Write  F.  A.  Davis  Pub.  Co.,  Philadelphia,  Pa.,  for 
Dr.  Charles  Geiger's  book  on  ^'MODERN  OPER- 
ATIVE BONE  SURGERY." 

The  Charles  Geiger  Mfg.  Co. 


St.  Joseph, 


i,  U.  S.  A. 
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THE  MEYER  MULTOSCOPE 

~  Meyer  Multoscope  is  furnished 
lete  with  Self  Contained  Aerial  and 
Tensioa  Switch,  eliminating  the 
;ing  of  wires  in  a  room  and  mak- 
le  pladng  of  the  apparatus  a  flexible 
-changeable  as  desired.  No  current 
wasted  in  excess  wiring.  The 
last  word  in  clasuness. 

It  covers  every  phase  of 
Modem  X-Ray  Work. 

Send  for  the 
MULTOSCOPE  BULLETIN 


Price  complete $UM.M 

THE  WM.  MEYER  COMPANY 

817  WASHINGTON  BLVD.  CHICAGO,  ILL. 

MODERN  PAIN  REUEVING  METHODS 

MOST  effective  method  of  relieving  the  pains  of  Neuritis,  Rheumatism,  Arthritis,  Neu- 
ralgia, Lumbago,  Gastritis,  etc.,  b  obtained  by  the  use  of 

Burdick  Radio-Vitant  Applicators 

Extensively  used  in  both  the  surgeon's 
office  and  hospital. 

Specially  adapted  for  use  in  the  patient's 
home  under  supervision  of  the  sur- 
geon. 

Standardized  in  the  Suigeon-General'a 
Office  for  use  in  the  Military  Recon* 
struction  Hospitab. 

Proven  by  practical  experience  to  be 
far  superior  to  vibrators,  high  fre- 
quency currents,  "high  candle-power 
lamps,"  etc.,  for  local  application  in 
the  relief  of  pain  and  innanunatioo. 

T^H-,  .  c«.  .f  N«rttu  Type  L-4  Applicator,  $27.50 

■  CniyolouiDeir<l]>utnt(dcaUl(iaiulaUlIH»lMail  ojb  anommi  lor  ™  i™  amor,    vnr  luuun.  am 

ncaptofpotcudKqaat.  MlUKtloD  or  duht  bsk. 

BURDICK  CABINET  CO.,  200  Mtditon  Ave.,  MILTON,  WIS. 
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Treatment  of  Lobar  Pneumonia  noith  Partially 

Autolyzed  Pneumococci 

r\  the  Journal  of  the  American  Medical  Association 
(pages  759  to  763 — March  16,  1918)  Dr.  E.  C 
Rosenow  has  teported  results  in  the  treatment  of  lobar 
pneumonia  with  partially  autolyzed  pneumococci. 


work  has  established  the  harmlessness  of  this  antigen 
and  apparendy  indicates  that  it  has  a  definite  beneficial  action 
on  the  disease,  especially  when  given  early. 

Supplied  through  the  regular  drug  trade  in  five  ccrubber* 
caq>ped  ampoule  vials.   Order  as  V-903. 


EU   LILLY   6^  COMPANY,  Indianapolis, U.S. A. 
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RADIUM 

INSTITUTE 


1604  Mallen  BUg-,  59  E.  Madiwn  SL 

Car.  WabathAv.,  Tmlmpluma Panilolph ST»4 

CHICAGO 

DR.  FRANK   E.  SIMPSON 

COUNCIL 

Dr.  F.  a.  Besiey  Dr.  E.  C.  Dudley 

Db.  a.  R.  Edwards        Db.  O.  T.  Freer 

Dr.  M.  Herzog  Dr.  L.  E.  Schiitdt 

Dr.  G.  F.  Sl-ker 


J^REATMENT  of  Malignant 
-*■  and  Benign  Growths  with 
Radium ;  Postoperative  Prophy- 
lactic Radiations  following  the 
Surgical  Treatment  of  Cancer. 
Radium  is  indicated  in  inoper- 
able malignant  conditions.  By 
its  use  an  inoperable  case  may 
become  operable. 

We  desire  to  confer  and  co-oper- 
ate with  surgeons,  assuring  them 
adequate  amounts  of  Radium  to 
meet  the  requirements  of  patients 
referred  to  us. 


agsigfPfBi^ 
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Chloretone  Produces  Natural  Sleep 

Adminiatered  internally,  CHLORETONE  passea  undianged  into  the  circu- 
lation, inducing  (in  efficient  therapeutic  doses)  profound  h3rpnosis.  It  does  not 
depress  the  heart  or  respiratory  centers.  It  does  not  disturb  the  digestion.  It 
is  not  habit-forming.    CHLORETONE,  in  a  word,  produces  natural  sleep. 

♦  ♦  ♦ 

In  addition  to  its  primary  function  as  a  hsrpnotic,  CHLORETONE  has  a 
wide  range  of  therapeutic  applicability  as  a  sedative.  It  is  useful  in  alcoholism, 
delirium  tremens,  cholera,  colic ;  epilep^,  chorea^  pertussis,  tetanus  and  other 
spasmodic  affections;  nausea  of  pregnancy,  gastric  ulcer  and  seasickness; 
mania  (acute,  puerperal  and  periodic),  senile  dementia,  agitated  melancholia, 
motor  excitement  of  general  paresis. 

CHLORETONE:  Oanceviab. 

CHLORETONE  CAPSULES:  S-grain,  bottles  of  100  and  500. 
CHLORETONE  CAPSULES:  S-grain,  bottles  of  100  and  500. 

Dote,  3  to  15  graina. 

SEE  THAT  YOUR  DRUGGIST  IS  ABLE  TO  SUPPLY  YOU. 

"-SSLTiJir**  PARKE,  DAVIS  &  CO. 
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J 


Speed  of  Disinfection  of 
Standard  Germicides 


c 


CHLORAZENE 


|5 


Mercuric  Chloride 


7  hours 


Phenol 


24  hours 


This  tablet  it  adapted  firom  a  report  by  Dr.  Bdward  K.  Dimhatn,  who 
▼hridly  Uluttratet  the  results  obtaiaed  from  ezperimentt  made  with 
cultures  of  staphyioooocus  kt  a  blood-serum  muscle-extract  medium. 

OTHER  ADVANTAGES  OF  CHLORAZENE 

Chlorazene  is  non-poisonous 

(See  report  by  Doctor  Camot  in  Paris  Medical  on  the  use  of 
Chlorazene  as  an  intestinal  antiseptic.) 

Mercuric  Chloride  and  Phenol  are  highly  toxic. 
Chlorazene  is  non-irritating. 
Hypochlorite  solutions  are  irritating. 

(See    report    in   Experimental  Medicine  of  tests  made  in 
Rockefeller  Institute.) 

Chlorazene  is  stable*    It  is  s 


in  convenient  tablet  form*  = 

=  Chlorazene  is  being  used  with  brilliant  results  in  treating  the  eye,  S 

=  nose,  throat  and  vagina  and  in  aU  wounds.  s 

=  Chlorazene  is  the  ideal  antiseptic  for  the  prophylaxis  of  infectious  = 

=  diseases.    These  are  a  few  good  reasons  why  Chlorazene  deserves  s 

as  a  trial  at  your  hands.  = 

=  Ask  Your  Druggist  to  Stock  Chlorazene  = 

=  Th«  UniTtersal  AntiMptic  S 

SSS  Supplied  in  Tablets,  Powder,  Sunsical  Cream  and  Surgical  Powder.    If  your  ^E 

S=:  druggist  cannot  supply  you*  send  $0.64  for  a  bottle  <^  100  Chloraaone  tablets.  ^S 

^E  Chlorasane  litoratura  on  request.  ^5 

=  Ask  aUo  for  prices  on  Dichlorcanine-T,  Procaine  and  Barbital  S 

I  THE  ABBOTT   LABORATORIES  M 

=  Home  of  the  Dakin  Products  ^S 

^  Dept.  82                                                               CHICAGO  s 

=  New  York         Seattle         San  Frandsoo        Los  Angeles         Toronto         Bombay  s 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiin^ 
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Meets   in  Full  Measure  the 
Exacting  Demands  of 
the  Practitioner 

SELF-VERIFYING 


Tvc, 


OS 


Through  the 
entire  complex 
process  in  its 
manufacture, 
our  years  of  ex- 
perience is  re- 
flected. 

$25.00 


**,  at  TOUT  Burflcal 


li  Mnti  bf'iUt  no 


By&r/nsfrumenf  Compam 

ROCHESTER,  N.  Y. 
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j^AFETY  GAS-OXYGEN  APPARATu|§ 


S  I  M  F>  L^  I  F*  I  E:  8 

the  ftdministration  of 

NITROUS  OXID  and  OXYGEN 

with  or  without  ao  ETHER  sequence  Id 
MAJOR  or  MINOR  SURGERY- 
OBSTETRICS— DENTISTRY 

The  oW  TROUBLE  poinU  ELIMINATED. 
No  hk h  prenure  bags.    No  Bpring  gMigo.    No  deli- 
cate meehanitma  to  get  out  of  oidei. 

The  "SaSety"  employs  HYDROSTATIC  regulation 
wUcb  i*  ahmyi  dependable  and  accurate. 

le  to  operate.    Minimum  gu  coniumptioii-    Idea] 
"ia  and  Analgesia. 


, _— rfn  Fnnet  ud  nuajr 

UUttZT   HdlnUli  ud   Cutivmeati    In    Um 
DilUd  SUtw.    Vimlnm  Wtata^lM.  at  HiO 

Perfectly  controlled  smooth  mixtures 

assured  by 

THE  p*e:w 

Positive  Sight-Feed -Measnrenient 

Vnil  CCC  1  TbtaowUftltbtKVWiUxHiL 
lUU  OCC  ]  TUt  TOO  obuki  Ux  dMind  mklunt. 
1  nu  joor  niitaiw  u*  ■ccimtdj  mdnUinad  u  lant 
Mnquimd. 

Gases  delivered  Washed,  Moistened  and 
Eeal^  to  body  temperature 


Cut  riiowiu  S[|bt-F«ed-M«uuRtDcai.  ^  ictiul  d 
wUn-lcvel^A'^D  the  Oxyiai  Feed  Tube,  ud  U: 
Icvd  -B"  in  the  Nitnnu  Ood  feed  tube  Ul  o 
ttitr  or  lot  volume  of  tbe  rcuectlve  fsia  l 
«  mldu  cbvnber,  1^  tlw  needle  vilvee.    Ac 
nuid  VISIBLE  PROOF  OF  ACCURACY  ir 


^ ....  .  .     \  ■>  ,  r  fn«ter  or  lot  volume  of  tbe  Kuectlve  nice  Li  admitlad  to 

WriUJoriUMilrlttbiMUcnleimMtmtnft^M^  tb.  mlri«  cbMiber,  br  Ibenmlu  v»t«^    Accuncrdmii- 

■unuid  VISIBLE  PROOF  OF  ACCURACY  iRtbutaand. 

SAFETY  ANAESTHESIA  APPARATU Jl 
•ilea  Ave. « laaW^  St.  CON   \^P  CERN  COCAM,  iUJNHS  W^ 
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Pratt-Lowman 
Self-Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 

connection  with  the  Albee  Motor  Saw  method. 

Devised  by  Major  John  B.  Lo¥nnan,  M.C.,  and  Captain 
R.  B.  Pratt,  M.C.,  U.  S.  Base  Hospital  No.  38. 

It  aifonls  die  foUowing  aAnntises: 


SIMPLICITY 

No  ptttt  to  be  lost.  Bay  to  dean, 
sterilise,  manipulate. 

DURABILmr 

It  not  only  gives  RETRACTION  of 
tissues,  but  also  DEPRESSION  of 
them  with  an  uncomplicated  automatic 
lock  in  any  degree  of  retraction.  Pressure 
upon  its  lower  surface  t^  the  weight  of 
the  limb  forcing  it  against  the  operating 
table  only  serves  to  Increase  retraction 
and  locking. 


It  does  away  with  retraction  by  assistants 
and  with  this  the  danger  of  extra  hands 
In  the  operative  field  and  leaves  the 
operator  unhindered  in  the  use  of  the 
electric  saw  and  drilL 


It  leaves  the  bone  in  a  higher  plane  than 
the  surrounding  tissues  and  so  obviates 
the  danger  of  the  saw,  drill  or  spinning 
shaft  engaging  with  ttut  soft  tiuues  or 
toweling. 


In  conjunction  with  an  orthopedic  table, 
assistants  can  be  diq>ensed  with  during 
that  stage  of  the  operation  in  whidi  the 
saw  or  <HI1  is  in  use. 


It  is  a  useful  addition  in  a  teadiing  clinic 
in  that  it  renders  the  fidd  of  operation 
more  visible  to  spectators. 

Made  in  several  sises. 


Manufactured  iy 

HARVEY  R.  PIERCE  COMPANY 

1801  Chestnut  Street        Vhe  Modem  Surgical  Inslrumeni  Sicre  PHILADELPHIA 

PITTSBURGH  SALES  OFFICEt  3030,  9031,  3032,  3033  JENKINS  ARCADE 
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Medical  Books 

Mayo  Clinic  Volume  The  laust  voiume 

This  Mayo  Clinic  volume  records  all  the  important  developments  at  the  Clinic  during  1917, 

many  of  the  articles  appearing  as  late  as  June,1918.    The  subjects  dealt  with  include  not  only 

operative  technic  but  much  research  work  bearing  on  etiology,  diagnosis,  symptomatology, 

pathology. 

Octavo  of  866  cues,  Uloftrated.    By  Whxiam  J.  Mayo.  M.D.»  Cbaslbs  H.  Mayo,  M.D.,  and  their  Associatss 
at  The  Mayo  Ginic.  Rochester,  Minn.  Qoth,  $6.50  net. 

Mayer's  Orthopedics  of  Gunshots        just  out 

Dr.  Mayer  tells  you  how  to  manage  orthopedic  cases  from  the  time  the  wound  is  received 

until  the  patient  is  retrained  and  returned  to  his  industrial  occupation.    He  tells  you  which 

technic  has  survived,  the  exact  procedure  to  follow  to  bring  about  restoration  <^  function. 

12mo  of  250  paces,  illustrated.    By  Lbo  Mayxs,  M.D.    Instructor  in  Orthopedic  Surgery,  New  York  Post-Grad- 
uate  MedicalSchool  and  Hospital  Cloth,  12.50  net. 

Graves'  Gynecology  Nm  {pnd)  Edition      I 
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This  work  is  b«sed  on  Dr.  Graves'  personal  estperience.    It  is  strong  on  differential  diagnosis. 

Two  entire  sections  are  devoted  to  non-surgical  gynecology ^  giving  only  drug  and  mechanical 

treatments.    You  get  a  Urge  chapter  on  the  physiology  of  the  pelvic  organs  and  on  corrdated 

gynecology. 

Octavo  of  885  pages,  with  491  illustrations,  100  in  colors.    By  Whlzak  P.  GsAVSS,  M.D.  Professor  of  Gynecology 
at  Harvard  Medical  School.  Cloth,  $7.75  net. 

DeLee's  Obstetrics  New  {3rd)  Edition 

For  this  edition  Dr.  DeLee  has  reviewed  every  chapter  critically.    Abderhalden's  pregnancy  ^ 

reaction,  the  relation  of  the  endocrine  glands  to  gestation,  twilight  sleep,  the  urinary  tests  for  g 

the  toxemias  of  gestation  have  been  given  new  evaluations.    Many  subjects  were  an^lified — 

obstetric  anesthesia  and  analgesia,  perineorraphy,  cesarean  section,  espedall]^  the  newer 

methods,  treatment  of  contracted  pelvis,  treatment  of  eclampsia  by  conservative  methods.  | 

Large  octavo  of  1089  pages,  with  949  illustrations,  187  in  colon.    By  Jo«efh  B.  DxLzb.  M.D.,  Professor  of  ^ 

Obstetrics  in  the  Northwestern  University  Medical  School.  Chicago.  Cloth,  $8.50  net. 

Koirs  Diseases  of  Male  Urethra  just  out 

Dr.  Koll  emphasizes  the  importance  of  gonorrhea,  giving  anatomy,  bacteriology,  pathology,  I 

S3rmptomatology,  diagnosis,  and  treatment,  the  latter  being  considered  so  thoroughly  that  g 

the  practitioner  can  treat  these  cases  in  his  own  office.    There  are  chapters  on  stricture,  IS 

non-gonorfheal  urethritis,  urethrorrhea,  prostatorrhea,  spermatorrhea,  tumors,  impotence,  1 

sterility,  etc  q 

Octavo  of  150  pages,  illustrated.    By  iKvnf  S.  Koix,  M  J).,  Professor  of  Genito-Urinary  Diseases.  Post-Graduate  B 

HospiUl.and  Medical  School,  Chicago.  Cloth,  $3.00  net.  g 

Is 

Allen's  Local  Anesthesia  New  {2nd)  Edition     i 

This  new  edition  has  been  subjected  to  a  thorough  revision.    Many  operations  have  been  g 

added  to  the  already  long  list  performed  under  local  anesthesia.    Notable  among  these  is  B 

the  removal  of  the  prostate;  sacral  anesthesia;  and  some  practical  additions  to  abdominal  ^ 

surgery  and  to  head  surgery.  q 

Octevo  of  674  pages,  illustrated.    By  Cauoll  W.  Ailem,  M.D.,  Assistant  Professor  of  Clinical  Surgery.  Tulane  % 

University  of  Louisiana.  Cloth.  $6.50  net.  g 


W.  B.  SAUNDERS  COMPANY,  West  Washington  Sq., 

London:  9,  Henrietta  St.,  Covent  Garden  Australian  Agcy:  Centreway,  263  Cdlins  St.,  Melbourne 
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For  the  Surgeon — A  Shafp   iClllfe 


The  Bard-Parker  Knife 

We  dm  now  promptly  supply  all  sizes  Ban]-Parker handles, 
No..  I.  2.  3,  4;  and  Baid-Parker  blades,  Nos.  10,  II,  20, 
21.22. 

if  Yont  D*tJ*r  CalumI  Suppty,  Wa  Ship  Dmet 

BARD-PARKER  CO.,  Inc.,  37  E.  Uth  St.,  New  York 


The  Surgeon 

U  geaerftllj'  called 
upon  lor  Advice  m  U> 

ELECTRJC  STERILIZER 

Tny  SuppistB]  Irom  Rodr  in  Kaiwi  Pvilioa- 
No<  AtlKlHl  to  Co»n. 

•trueted.     Side  Hudle   oa  Cover  Away    Irom  Slam. 
DnwiDg-ofl  Fauot  «  Sida.    Made  in  Four  SiKi. 
THE  ONLY  ELECTRIC    STERILIZER  EQUIPPED 
WITH  WIRE-LESS  HEATER.     Hai  Aatomatk  Cnl- 

The  Prometheni  Electric  Co. 

245  Eut  43rd  St.                           N«w  YoA 

THE  GREAT  DEMAND  FOR  SURGEONS'  INSTRU- 
MENTS AND  EQUIPMENT  CAUSED  BY  THE  WAR 

has  made  it  necessary  to  increase  considerably  our  facilities  for  production,  both  aa 

regards  improved  machinery  and  the  number  of  men. 

Now  that  the  emergency  ha*  paiacd  and  Army  work  it  no  longer  to  ursent,  we  will 
again  be  in  a  poritlon  to  offer  to  the  medical  ptofetnon  our  uncqualed  fadUtiei  and 
longexperience  in  the  cooatniction  of  new  instruments  and  a;  edal  apparatus. 
TltrouBh  our  reprcKntatives  in  England,  France  and  the  Orient,  we  are  alio  in  a 
petition  to  accuTc  for  our  customer*  any  new  devices  which  may  have  been  intir^- 
duced  and  foimd  valuable  by  the  profession  abroad. 

V.  MUELLER  &  COMPANY  1771-83  Ogdan  Ave..  Chicago 

AfoAfri  «/  /iMtramnd  for  Esarjr  SrancA  tf  Sarfrr 
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Liquid 

Petrolatum 

ScpiiUt 

Ramy  (CaUfomiani 


THE  roineral  oil  for  infants,  and -children  of 
all  ages.  It  is  the  palatable,  safe  and  effica* 
cious  regulator  of  the  bowels  and  needs  no 
menstraam  or  flavoring.  It  will  not  form 
a  habit. 

Refined  imda  our  eonttol,  and  coKfaisiTelr  for  DBtODlj  by  the 
Standard  Oil  Company  of  CaUfamUi  which  hu  no  eonneo- 
tioD  with  any  other  Standard  Oil  Co. 

E-RtSouiBB  &  Sons.  NEw\bRK 

IWincniRIIICC»HEKntlCHEIIICU.rR0nSSIOM  SUKZ 183B 


ically  Lighted   Instruments 
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HYCLORITE 

Reducing  Temperature  and  Puime 


infected  tissue  wounds  and  f  nctures.  Hydorite  cleans 
the  wound  throufch solvent  action  and  prevents  toxemia 
throuf(b  its  oxiduiog  action  on  toiiu  as  fonoed. 
This  action  of  Hjrclorite  has  been  demonstrated  suc- 
cessfully in  a  Ufge  number  of  injuiy 
^2  coses  in  industiial  hospitals. 

^^^^        Hjclorlta  ia  always  raadjr  for  im- 


Juat  add  watar  and  apply. 

HTcbaiU  itjmmi  to  a  drfnite  brpochki 
ttmv^  and  uaUalty. 


M  f  ran  Hjelocite  kmp  arack  taaim 
t,  ot  waidni  in  atkina 


'""SlSta'i 


Prioa,32oa..fl.26 
OrJmr  fraim  Yawr  Dambr 

GENERAL  LABORATORIES 


„     That  the  National  Hidi-~ 
/  Stwilisw,  in  field  and  base 
'Red  Cross  and  army  service.actu 

"Bone-Dry"  Dresi 
Half  th«  Usual 

Thb  lesson  of  the  war  will  not 
peace  conditions.  There  is  a 
every  requirement  of  Hospita 

Thi-M  Slaaa:    Doctor' 
Madiura  |SS|  HoaplU 

-k  of  Autoclivc    Opa 


Do  You  Want  the 
Highest  Order  of 
Serological 
Diagnosis? 

Send  Your  Spechnena 
to  ua  for 

Wassermann  and  Hecht- 

Gradwohl  Tests, 
Gonorrheal  Complement 

Fixation, 
Tuberculosis  Complement 

Fixation. 

All  other  Laboratory  Teata. 
Gradwobl  Biolo^cal  Laboratories. 

R.  B.  H.  OIADWOHL.  M.D.,  DInclot. 
938  N.  Grand  Ave.        ST.  LOUIS.  MO. 


SKELETONS 

We  have  secured 
a  large  stock  of 

Selected 

Skeletons 


pTke* 

and  JacHplhm  gladly 

furniahed 

on  applkathn 


TRUAX 

CUAtUS   TIUAX.  b<H*M* 


141    N.  Wabuh  Ave 
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Surgery  In  War 

2nd  Edition,  Revised  Greatly  Enlarged 

210  Illustrations.    XV  and  824  Pages.    Cloth,  $6.00»  Postpaid. 

By  MAJOR  A.  J.  HULL,  R.A.M.C.,  F.RX.S.  (England) 

Surgeon,  British  Expeditionary  Force  in  France.    With  a  Preface  by  T.  H.  J.  C.  Goodwin.  C.B., 

C.M.G.»  D.S.O.,  Director  General,  Army  Medical  Service. 


'*It  must  prove  helpful  to  all  surgeons  who  are  engaged  in  the 
treatment  of  the  wounded  at  home  as  well  as  abroad." — 

.  British  Medical  Journal 

'*Much  of  the  information  is  new  and  suggestive.     The  book  is 
compact  and  well  illustrated.'' — Journal  American  Medical  Ass' n. 

p.  BLAKISTON'S  SON  &  CO..  Publishers 


1012  Walnut  Street 


PHILADELPHIA 


50%  BETTER 

Prevention    Defense 
Indemnity 

1  All  claims  or  suits  for  alUffsd  civil  malpractice, 

error  or  mistake,  for  which  our  contract 
holder, 

2  Or  his  estate  Is  sued,  whether  the  act  or  omls- 

slco  was  his  own. 


3    Or  that  of  any  other 

assistant  or  agent) 


(not  necessarily  an 


4    All  such  claims  arisins  in  suits  involTinf  the 
collection  of  professional  f < 


S    An  claims  arisins  in  autopsies,  inquests  and  in 
the  prescrifains  and  handlins  of  druf  s  and 


S    Dsf  enss  throush  the  court  of  last  resort  and 
until  all  legal  remedies  are  exhausted. 


7    Without  limit  as  to  antount  expended. 

S    You  have  a  voice  in   the   selection   of   local 


9    if  MM  Job;  torn  psty  (o  mmoani  spmeiHud,    In 

to  tkm  tutUmiimd  dmfuwiam. 


10  The  only  contract  containing  all  the  above 

'   features  and  which  is  protection  per  se. 

A  samfdm 


The  MEDICAL  PROTECTIVE  CO. 
of  Fort  Wayne»  Indiana 

FrofmMmonal  Rroimetum  Exebuw^fy 


JUST  OUT! 

Quarterly  Medical  Clinics 

"The  CUnic  Carried  to  the  Buay  JPraetiiionmr" 

A  Nsw  aad  Usifss  PsUealiss  sf  EilraM«stf7  Hwit 
Volume  I»  No.  1»  September-Decembcrt  IMS 

These  Clinics  are  a  Series  of  Consecutive  Clinical 
Demonstrations  and  Lectures  for  Practitioners  and 
Students  given  at  Augustana  Hospital  1^ 

FRANK  SMITHIES,  M.D.,  F.A.C.P. 

AasocUte  Proinwr  of  Mcdidae.  School  of  Mcdldae,  Univvnltr  of  lUIaois: 
Gastro-EDterologlst  to  Aucuitaiia  and  U.  S.  Marlao  Hoapiuls;  former Ijr 
Gastro'Eaterologist  to  Mayo  CUnlc;  Fellow  of  tha  Americaa  Gaatxo-Batcr< 
oloclcal  AwocSatlOB,  Etc. 

Down-to-the-minute  Clinical  Facts  (Diagnosis  and 
Complete  Treatment)  Practically  and  Saentifically 
Told.  Polder  seUing  forth  conUnts  furnished  on  ap^ 
cation. 


Annual  Siilisci  Ipthm 

Five  DolluB.  Paper 
Eight  Ddkn.  Clotli 


Single  Copies 

Ons  DoUar  and  s  Half.  Paper 
Two  DoUart  and  a  Quarter,  CJoCh 

talsy.    Voo  can't  vffofi  to  mb§  e  mimfttr. 


S.  CO..  2-19 

MecBdne  and  Surgery  PubBshing  Compaiqry  Inc. 

METROPOLITAN  BUILDING 
ST.  LOUIS,  MO. 

Gentlemen:  Encloied  find  $  for  aa  annual  mbscription  to 

QUARTERLY  MEDICAL  CLINICS  besinning  Janoaxy,  1919^ 


Name. 


aty. 


Street. 

SUtCL. 
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R  EB  M  AN 
COMPANY 


141  W.  36th  St. 
NEW    YORK 


CORI7WALL— A  Clinical  Treatise  on  Diseases  of 
^eHeart    Price $1.50 

FLUHRER— Principles  of  Treatment  of  Broken 
Limbs.  21  half-tone  plates  and  11  textual 
figures.    Price $3.00 

* 

FOSTER— Diagnosis  from  Ocular  Symptoms. 
Price $6.00 

HART — ^The  Diagnosis  and  Treatment  of  Ab- 
normalities of  9ie  Myocardiac  Function.    248 

Illustrations.    Price $4.50 

SJIUFFMANN— Care  of  the  Mouth  and  Teeth. 
Price $0.60 

MITCHELL— The  Doctor  in  Court  2d  edition, 
much  enlarged.    Price $1 .  50 

STERlf—Fasting  and  Under-Nntrition  in  the 
Treatment  of  Diabetes.    Price $2.00 

STRONG — ^Modern  Electro-Therapeutics.  New 
edition,  95  illustrations.    Price $2 .  00 

BARDELBBEN  and  HAECKEIr-AppUed  Anat- 
omy. In  colors.  One  volume,  204  woodcuts 
with  explanatory  text.    Price $8.00 

TOLDT— Atlas  of  Anatomy  for  Students  and 

General  Practitioners.    Revised  edition.    1505 

illustrations. 

YOLUMBI 

A.— The  Regions  of  the  Human  Body  (Fi 
B.— Oeteolosy(nnixet6to377).    W" 
C— Axthrology  (Figures  378  to  498). 


NOTED  BOOKS 

SHEFFIELD— The  Backward  Baby.  Price. .  $1 .  50 


las  of  the  Human  Body  (Figures  1  to  5). 

(Hguros  6  to  377).    With  Index. 

r  (Figures  378  to  498).    With  Index.... 


.$6.00 


YOLUMBn 


D.— Myology,  with  a  Supplement  on  the  Anatomy  of  Hernia 

(Figures  499  to  640).    With  Index. 
£.— Splanchnokgy  ^iguies  641  to  932).    With  Index. . .  .$7.00 

VOLUMBin 

F.—Angeiokcy  (Figures  933  to  1123).    With  Index. 
G.r-Neuio1ogy. 

H.— The  Organs  of  the  Senses  (Figures  1124  to  1505.     With 
Index $11.00 

Three  Volumes  complete,  $24.(X). 

KRAnSE--Sur|rexy  of  the  BnJn.  With  199  (17 
of  which  are  in  colors)  illustrations  in  the  text, 
122  figures  on  60  Plates  in  colors  and  2  half-tone 

Plates,  over  1200  pages.    3  vols.,  Art.   Lea. 
rice $20.00 

TANZI— Mental  Diseases.  132  illustrations. 
Price $7.50 

BERK— Diseases  of  Infancy*    Price $3.50 


ADAM — Ophthalmoscopic  Diagnosis.     18   illu»> 
trations  in  the  text.    86  colored   figures. 
Price $7,00 

TIBBLES— The  Theory  of  Ions.    Price $1 .  00 

GREEFF— External  Diseases  of  the  Eve.  84  col- 
ored illustrations.  (New  Edition) .  Price. . .  $7 .  00 

ROEMER— A  Text-Book  of  Ophthalmology  m  the 
Form  of  Clinical  Lectures.  186  black  and  white 
illustrations  in  the  text  and  58  figures  in  colors. 
896pages.  (New Edition).  Price $6.00 

GOURAUD— What  Shall  I  Eat?  Price $2.00 

ASCH— Gonorrhea  (New  Edition).  Price ...  $1 .  50 

OPPENHEIMER— Practical  Points  in  Gonorriiea. 

Price $1.25 

RUMPEL— Cystoscopy.  107  illustrations  (85  in 
colors).  Price $6.00 

CARLSON— Obstetrical   Quiz   for  Nurses. 
Price $1.75 

nSCH— Sexual  Life  of  Woman.  Illustrated. 
Price $6.00 

SJtAUSE  (RUDOLPH)— Normal  Histology,  In- 
cluding Microscopical  Anatomy.  502  pages,  30 
figures  in  the  text,  208  magnificent  illustrations 
in  many  colors  on  98  plates.  Part  I $0 .  75 


f. 


Part  11 5.50 

KRAUSE  (RUDOLPH)— Textbook  of  Histology. 
Illustrated.  Price $3.00 

SENATOR-KAMINER— Health  and  Disease  in 
Marriage  and  the  Married  State.  Price ...  $6 .  00 

KLOPSTOCK  and  KOWARSSnT— Clinical 
Chemistry,  Microscopy  and  Bacteriology.  70 
illustrations  (27  in  colors).  Price $3.50 

McBRIDE— Alcoholism— Drug  Narcotism. 
Price $2.50 

WOODRUFF— Effects  of  Tro^cal  Light  on  White 
Men  (Medical Ethnology).  Price $3.50 

FOREL— The    Sexual    Question.     Illustrated. 
Price $5.00 

KRAFFT-EBING— Psychopathia  Sexualis. 
Price $4.00 
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WAR  SURGERY 

From  Firing  Line  to  Base 

By  BASIL  HUGHES,  D.S.O.,  M.A.,  M.B.,  B.C.,  B.Sc.,  F.R.C.S., 

Temporary  Major,  R.A.M.C.  (T.F.) 

and 

H.  STANLEY  BANKS,  M.A.,  M.B.,Ch.B.,  D.P.H.. 

Captain,  R.A.M.C.  (T.C.) 
with  Special  Chapters  by 

Lieut.-Colonel  L.  F.  SMITH,  C.M.G.,  R.A.M.C.,  and 
Miss  C.  BILTON,  R.R.C.,  Q.A.I.M.N.S. 

and  an  Introduction  by 

Colonel  Sir  T.  CRISP  ENGLISH,  K.C.M.G.,  F.R.C.S.,  A.M.S., 

Consulting  Surgeon  to  the  British  Forces  in  Italy:  formerly  to  the  British 
Salonica  Force;  Surgeon  St.  George's  Hospital,  London 

THIS  work  describes  as  briefly  as  possible  the  treatment  of 
wounded  men  from  the  time  of  the  infliction  of  their  wounds  on 
the  battlefield  to  the  time  when  they  leave  the  base  hospital  either 
for  duty  or  for  treatment  at  the  different  institutions  set  apart  for 
special  kinds  of  infirmity. 

The  authors  describe  methods  of  treatment  whereby  the  stiff- 
ness and  incapacity  which  follow  wounds  may  be  reduced  to  a  mini- 
miun,  and  which  will  place  severely  wounded  men  in  the  best 
possible  condition  to  benefit  from  subsequent  orthopedic  treatment. 
The  work  embodies  all  the  newer  and  up-to-date  methods  of  wound 
treatment  and  older  methods  have  not  been  discussed.  Short 
chapters  on  Biuns,  Amputations,  and  diseases  peculiar  to  Airmen 
have  been  included,  as  little  has  appeared  in  the  literature  on  these 
subjects.  The  treatment  of  Fractures  has  aimed  at  rapid  steriliza- 
tion and  early  secondary  suture  in  order  to  produce  the  minimum 
of  stiffness  and  disability. 

Lieut.-Colonel  L.  F.  Smith,  C.M.G.,  contributes  a  chapter  on  the  part 
played  by  Malaria  and  Djrsentery  in  complicating  wounds,  as  this  complication 
in  the  Eastern  theater  has  been  a  serious  problem. 

The  experience  of  the  authors  is  gleaned  from  three  and  a  half  years'  work, 
both  in  the  Western  and  Eastern  theaters  of  war,  and  comprises  eighteen 
months  spent  with  different  regiments  in  the  firing  line,  eight  months  with  a 
field  ambulance,  four  months  with  a  busy  casualty  clearing  station  in  France, 
and  one  year  at  a  base  hospital  in  the  East.  The  work  therefore  represents 
three  and  a  half  years  of  purely  personal  experience,  being  founded  on  practical 
experience  in  every  part  of  the  field.  It  is  essentially  practical  and  represents 
solid  progressive  work. 

Royal  OclaoOf  632  pages,  beautifully  illuMirateJ  by  373  original  engraoings  and 
9  colored  plates.     Price  bound  in  muslin »  $9. 00  net 

WILLIAM  WOOD  &  COMPANY,  si  Fifth  Ave.,  New  York 
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Standard  Books  for  the  Surgeon 


Operative  Gynecology 


Up-to-^ak 


By  Hahry  S.  Crossen,  M.D.,  F.A.C.S.,  Associate  in  Gynecology  in  Washington  University 
Medical  School,  and  Associate  Gynecologist  to  the  Barnes  Hospital.  670  pages,  6>^X9J^, 
with  770  beautiful  halftone  engravings Price,  doth,  $7.50 

This  book  is  devoted  exclusively  to  operative  gynecology  and  analyzes  all  the 
different  operative  procedures  for  any  particular  operation,  and  points  out  the 
best  operative  technique  to  elect,  stating  fully  the  reasons  for  -so  doing  and  the 
indications.  A  striking  feature  of  the  book  is  the  superb  series  of  original  illus- 
trations by  Ivan  F.  Summers. 


4thEMon 


Diseases  of  Women 

By  Harry  S.  Crossen,  M.D.,  F.A.C.S.  1160  pages,  t}ixg}4^  with  800  engravings  and 
colored  frontispiece.    Fourth  revised  and  enlarged  edition Price,  doth,  $7.50 

Gives  the  most  approved  methods  of  gynecologic  diagnosis,  therapeutics,  path- 
ology and  treatment,  with  a  section  on  the  endocrin  glands.  This  is  practi- 
cally a  new  book.  It  has  been  the  standard  of  teaching  for  years  in  the 
majority  of  medical  schools  in  America.     It  has  no  equal. 


Ntm 


« 

Cystoscopy  and  Urethroscopy 

By  Georges  Luys,  Paris;  Former  Interne  Hospitals  of  Paris;  Former  Assistant  in  the  De- 
partment of  Urinary  Diseases  at  the  Lariboisiere  Hospital;  Laureate  of  the  Faculty  of  the 
Academy  of  Medicine,  Paris.  Translated  and  edited  with  additions  by  Abr.  L.  Wolbarst, 
M.D.,  New  York;  Consulting  Urologist,  Central  Islip  Hospital  and  West  Side  German  Dis- 
pensaries; Urologist,  Beth  Israel  Hospital  and  West  Side  German  Dispensaries,  etc  450 
pages  with  217  figures  in  the  text,  and  24  plates  in  colors,  including  76  figures  from  original 
water  colors Price,  cloth,  $7.50 

A  valuable  book  for  the  surgeon.  The  most  important  works  on  the  direct  and 
indirect  methods  of  cystoscopy  and  urethroscopy  ever  published.  Translated 
and  brought  up  to  date  by  an  authority,  with  many  features  added  that  will 
appeal  to  American  readers.  The  76  color  plates  form  a  distinctive  feature  of 
the  work. 


rNo  need  of  wiiciag  a  letter— just  indicate  the  volumes  de- 
,  tear  off  the  coupon  and  mail.    Do  it  today— NOW— before 
you  lay  aside  this  journal. 

C.  V.  Mosby  Co.— Medical  Mlisliers 

801-809  Metropolitan  Building,  St.  Louis 

Canadian  Agwneyi  McAlnsh  &  Co.,  Ltd.*  Toronto 
London  Aconeyt  Hinchfold  Broa.,  Ltd.^  London 

M^  You  should  subscribe  for  TAs  Journal  of  Laboratory  and 
CUnical  Modictno.  edited  by  Victor  C.  Vaufhan  and  other  leading 
university  and  laboratory  authorities.  Published  monthly.  Per 
year.  13.00.    Send  for  information  and  sample  copy. 
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Reviewers  Are  Unanimous  In  Their  Praise  of 

Cabot*s  Modern  Urology 


"These  two  volumes  will  be  found  useful  and  valuable  as  a  standard  reference  work.  One  only  needs 
to  look  over  the  list  of  contributors  to  know  that  each  subject  is  covered  by  an  authority.  The  numerous 
engravings  and  plates  are  vexy  instructive.  One  can  safely  state  that  the  work  accomplishes  its  intention, 
namely,  that  'it  gives  articuLar  expression  to  American  iux>logy."' 

— Journal  of  the  American  Medical  Association. 

''In  spite  of  the  fact  that  there  are  in  the  hands  of  the  profession  a  number  of  volumes  dealing  with 
the  subject,  the  new  work  edited  by  Cabot  is  an  innovation.  It  is  by  far  the  most  comprehensive  study  of 
its  kind  at  present.  One  can  unhesitatingly  say  that  the  work  brings  the  subject  of  urology  down  to  the 
minute.  Arter  reading  Young  and  Pilcher  on  the  prostate,  Keys  on  strictuires.  Beer  and  Barney  on  the 
testide,  Corbus  on  syphilis  and  genital  ulcers,  one  is  satisfied  that  for  the  present  at  least  the  information  is 
final." —  Surgery f  Gynecology  and  Obstetrics. 

"We  have  no  hesitation  in 
declaring  it  the  best  treatise  on 


r 


"Differs  from  certain  text- 
books we  could  name  by  reason 
of  the  originality  and  scientific 
acumen  o?  the  authors.  These 
men  have  made  their  reputa- 
tions by  their  work  and  all 
through  the  book  we  feel  we 
are  reading  not  second-hand 
matter,  but  opinions  and  con- 
clusions based  on  practical 
experience."  —  Medical  Press 
&  Circular,  London. 

"The  reviewer  is  impressed 
(i)  with  the  absence  of  repeti- 
tions and  overlapping  of  sub- 
jects, (2)  the  tnorough  and 
careful  review  of  worth  while 
literature,  (3)  the  complete- 
ness with  which  each  subject  is 
discussed,  (4)  the  general 
clarity  of  expression,  (5)  the 
perfect  balance  of  subjects. 
In  conclusion,  the  work  may 
be  placed  in  that  Baconian 
classification  of  '.  .  .  .  some 
few  (books)  to  be  read  wholly, 
and  with  diligence  and  atten- 
tion.* ''— Medical  Record. 

"Refinements  in  diagnosis 
and  treatment  in  the  compar- 
atively new  specialty  of  urology 
are  brought  up  to  date.  No 
American  work  of  greater  merit  has  been  presented 
on  urology  and  it  is  doubtful  if  any  recent  work 
abroad  approaches  it  in  practical  arrangement  of 
the  text  or  in  authoritative  statement  of  our  present 
knowledge  of  genito-urinaiy  surgery."  —  Journal  of 
Indiana  State  Medical  Association. 

"A  milestone  in  urology  has  been  reached  in  the 
publication  of  these  volumes.  Dr.  Cabot  has 
gathered  around  him  a  number  of  the  country's 
leading  genito-urinary  s\irgeons  and  these  men  have 
contributed  the  very  latest  in  urological  science  to 
these  volumes.  Will  stand  for  a  long  time  to  come 
standards." — Medical  Times. 


CONTRIBUTORS 

J.  Dellinger  Baxney,  M.D. 
B.  S.  Baksinger,  M.D. 
Edwin  Beer,  M.D. 
Horace  Binney,  M.D. 
Leo  Buerger,  A.M.,  M.D. 
Hugh  Cabot,  M.D. 
John  R.  Caulk,  M.D. 
B.  C.  Corbus,  M.D. 
Walter  J.  Dodd,  M.D. 
H.  A.  Fowler,  M.D. 
John  T.  Geraghty,  M.D. 
Francis  R.  Hagner,  M.D. 
Guy  L.  Hunner,  M.D. 
Edward  L.  Keys,  Jr.,  M.D. 
Herman  L.  Kretschmer,  M.D 
Bransford  Lewis,  M.D. 
Richard  F.  O'Neil,  M.D. 
A.  T.  Osgood,  M.D. 
Paul  M.  Pilcher,  A.M.,  M.D. 
William  C.  Qxhnby,  M.D.  . 
Henry  L.  Sanford,  M.D. 
George  Gilbert  Smith,  M.D. 
J.  Bentley  Squier,  M.D. 
A.  Raymond  Stevens,  M.D. 
George  W.  Warren,  M.D. 
F.  S.  Watson,  M.D. 
Edward  L.  Young,  Jr.,  M.D. 
Hugh  Hampton  Young,  M.D. 


urology  in  English  or  in  any 
other  language.  There  is  a 
certain  simplicity  and  prac- 
ticalness about  the  work  which 
distinguishes  it  favorably  from 
the  other  treatises  on  urology. 
The  illustrations  and  press 
work  are  exceUent." — Ameri- 
can Journal  of  Urology  and 
Sexology. 

"A  treatise  which  must 
occupy  a  foremost  place  among 
the  modem  books  on  this  sub- 
ject. One  is  reminded  of  Mor- 
row's great  sjrstem  of  Genito- 
urinary Diseases,  Syphilis  and 
Dermatolonr  or  Frisch  and 
Zuckerkandl's  peerless  classic 
of  three  volumes  on  the  subject 
of  Urology.  The  work  is  an 
enviable  achievement,  and  is 
destined  to  be  a  perennial  monu- 
ment to  the  expert  professional 
attainments  of  its  editor  and 
collaborators."  —  American 
Journal  of  the  Medical  Sciences. 

"A  collection  of  monographs, 
so  carefully  chosen  as  to  cover 
the  whole  field  by  men  whose 
opinions  represent  the  last  word 
in  American  Urology." — Southern  Medical  Journal. 

''The  most  complete  work  on  genito-urinary 
diseases  we  have  seen.  Contains  the  last  word 
in  the  diseases  discussed." —  Canada  Lancet. 

"A  standard  American  book  of  reference,  a 
satisfactory  exposition  of  urology  as  developed  and 
improved  by  a  large  number  of  capable  diagnosti- 
cians, therapeutists,  surgeons,  and  pathologists, 
whose  expenence  in  genito-urinaiy  work  has  given 
them  the  requisite  traming  and  background  to  speak 
authoritatively." —  American  Journal  of  Surgery. 


Tufo  octavo  volwunoB  of  over  700  pagoM  each,  iUwutrated  with  632  engravinga  and  17  plaice. 

Cloth,  per  volume  $7,00  net. 
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RADIUM  EMANATION  STATIONS 
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supply  of  Radium  Intact. 
Write  us  for  information  and  estimates. 
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OF  COLORADO 
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IT  DESCRIBES  THE  VARIOUS  MACHINES  WE  MAKE  n 

SCIENTIFIC  APPARATUS  COMPANY,  Inc. 

J62  WEST  34th  STREET  ...  NEW  YORK,  N.  Y.  || 
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"Vanta" 

Abdominal 

Binder 


KNITTED  of  soft  wool— 
6rm  but  elastic — it  gives 
just  the  protection  and 
abdomioal     support    needed, 
vet    alwava  adiusts    itself    to 


HAVE   YOUR 


Colostomy  Patients 

wear  a  comfortable  and  eSective  appli- 
ance vidch  lies  flat  apd  does  not  show ' 
through  the  clothing. 

DavlBsd  by  OK.  J.  COLES  BRICK 
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The  Victor  U.  S.  Army  Portable 

X-Ray  Unit 

TRANSFERS   ITS  SERVICES  FROM 
MILITARY  TO  CIVILIAN  PRACTICE 


This  "unit**  was  adopted  by  the  Surgeon  General's  Office  for  use  in  the 
U.  S.  Field  Hospitab  in  France,  and  up  to  the  signing  of  the  armistice 
several  hundred  of  these  "units**  hao  been  requisitioned  by  the  gov- 
ernment for  overseas  service. 

As  a  Bedside  Unit 

or  for  the  private  office,  the  Victor  U.  S.  Army  Portable  X-Ray  Unit  in 
its  new  and  compact  form  will  render  the  same  consistent  service  as  it 
rendered  in  the  neld. 

Will  Be  Available  In  Two  Sizes 

The  smaller  unit  will  energize  the  standard  self-rectifying  Coolidge  tube 
up  to  and  including  10  miUiamperes  at  a  potential  equivalent  to  that  of 
a  5-inch  spark  gap.  The  capacity  of  the  larger  unit  will  be  approxi- 
mately three  times  greater,  although  the  external  dimensions  will  be 
identical  in  both  outnts. 

The  Range  of  Service  Is  Agreeably  Surprising 

The  ra^  as  emitted  from  the  tube  when  energized  with  the  Victor 
"UNIT"  will  penetrate  all  parts  of  the  body,  which  means  that  in 
addition  to  giving  highly  satisfactory  radiographic  service  the  same 
"unit**  will  give  equal  satisfaction  in  fluoroscopy. 

Simple  to  Operate  and  of  Rugged  Construction 


The  VICTOR  "UNIT"  mav  be  connected  to  any  alternating  current 
lishting  socket  and  operated  eidier  with  a  foot  switch  or  push  button, 
(if  direct  current  only  is  available,  a  rotary  converter  is  required). 

Attractive  Prices  Include  Victor  Service 


Fair  prices  backed  by  personalized  Victor  Service  Stations  located  in 
all  Ddncipal  cities  suggest  the  advisability  of  investigation. 

Write  for  Victor  Bedside  Unit  Bulletin 


VICTOR  ELECTRIC  CORPORATION 

Hanttfaamrers  cf  a  Ccmfitie  Lint  <4  Roeniggn  and  EleetrO'Miedical  Apparatus 


CHICAGO 
236  S.  ROBEY  ST. 


CAMBRIDGE.  MASS. 
66  BROADWAY 


NEW  YORK 
131  E.  23d  ST. 


S^ss  Ofic€S  and  Service  Stations  in  all  principal  cUies 
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TWO  SCREEN 


Efficiency  plus ^  with 
Eastman  Dupli-Tized  X-Ray  -Films 

npHE  illustration  shows  a  comparison  between  the  values  in  single 
and  double  screening,  made  at  one  exposure,  on  Dupli  -Tized 
Film.  This  negative  was  made  with  a  10  M.  A.  Radiator  type 
Coolidge  tube  in  ane  second,  with  a  5-inch  spark,  at  28  inches.  The 
two  screen  portion  is  cver-expesed. 

Aik  your  dealer  for  EastmaH  Dupli-  Tiitd  X-Ray  Films, 

EASTMAN  KODAK  CO.,  Rochester,  N.  Y. 
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joodwin  Corset.  The  stomach  b  raised  and 
its  former  position. 


m  csuvow  »aes  of  ptona  leave  much  to  be  deaiTol. 
illy  Kdjiuted  each  day,  becomes  an  important  factoi 
[cneral  health.  It  offeia  most  etfKUve  aisiBtuice  to 
it'Operative  treatment  in  maintaining  the  viscera  ii 


orset  Shops  sarji'SJ-^' 


Ku«<  Off.  *a 


SSiSI" 


PUUtM*.  IIU  WtlM  Sl  T«M*,  lis  5w«w  Sl 

St.  Uw.  SI3  Obri  St.  SfU*M.  tZl  S*nt«  Ai 

Owkhi.  IIM  D^«rii>  Sl  Uiauwb,  SS  Hhm* 

■liiMjiti,  11*  ftaUit  At«.  Dmw.  I»4  ■naJwv 

[anufacturers,  Jackson,  Michigan 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


The  Radiator  Type,  Coolidge  X-Ray  Tube  adopted 
by  the  Medical  Service  of  the  Army  and  Navy  is  available 
now  to  all  Roentgenologists.  Immediate  shipment  can 
be  made. 


This  Radiator  Type,  Coolidge  X-Ray  Tube  tor  fluoroscopic  and 
radiographic  work  was  developed  specially  for  the  Field  and  Base  Hos- 
pitals of  the  Service. 

The  bulb  \t  but  3^  inches  in  diameter. 

The  lube  has  an  eiceptionally  fine  focal  spot  which  results  in  a  sharply  defined 
image.  This  limits  the  enecgy  to  a  maximum  current  oF  10  milliamperes  and  a  voltage 
corresponding  to  a  S-ioch  spark  between  points. 

The  anode  consists  of  a  tungsten  button  set  in  a  solid  bar  of  copper  which  is 
brought  out  through  the  glass  of  the  anode  arm  to  a  copper  radiator.  This  cc— ' — •= — 
allows  the  target  to  cool  ra^dly  between  exposures. 


General       Electric 

General  OiHce     ^^ Schenectady,N.Y. 
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RADIUM  RENTAL  SERVICE 

By  The  Physicians'  Radium  Association  of  Chicago 


(■■c 
BOAIO  or  DIKECTOIS 

Wllll>in  L.  Banm.  M.  D. 
N.  Sproat  Heaney,  M.  D. 
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Albert  Wocird.  M.  D. 
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TT  STAB  LI  SHED  to  make  Radium  more  available 
'—'  in  the  Middle  Staiea  and  to  furnish  advice  based 
on  extensive  obeervations,  about  its  approved  thera- 
peutic uses.  Maintains  the  equipment,  large  and 
complete  in  its  makeup,  that  is  needed  to  meet  the 
special  requirements  of  any  case  in  which  radium 
therapy  is  indicated.  Radium  loaned  to  any  respon- 
sible physician.     Moderate  rental  fees  charged. 

For  Full  Particulars  Address 

THE  PHYSICIANS'  RADIUM  ASSOCIAHON 

1104  Tower  Bld^.,  6  N.  Michigan  Ave.,  Ghica^  Telephones,  Randolph  6897-6898 


Cash  for  Back  Numbers 


Will  pay  50  cents  each  for  copies  of  the 
following  back  numbers  of  Surgery,  Gyne- 
cology and  Obstetrics,  if  in  good  condition 
for  binding. 

August.  190S 

January,  ISOO 

March.  1006 

Surgical  Publishing  Company 

M  No.  MloUsu  Am.  CHICAGO 
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Surgical 
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25  years 
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Chicago         New  York  Toronto 
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Authorities  on  Corpus  Luteum 

For  Correctin^r  Abnormal  Ovarian  Functionation, 
Amenorrhea,  Dyunenori'hea>  Nervous  Irritability 

CuBTiS  F.  BiTBNAH,  M.D.,  Baltimore,  Johns  Hopkins  Medical  School. — 
"Corpus  Luteum  Extract,  with  Suggestions  as  to  Its  Use  in  Gynecologic 
Practice^"  Jotemal  of  the  American  Medical  Association,  August  31,  1912. 

Adam  P.  Leighton,  Jr.,  M.D.,  L.M.  (Dublin),  Portland,  Maine. — "The 
Use  of  Luteum  Extract  in  the  Treatment  of  Menstrual  Disorders,"  American 
Journal  of  Obstetrics  and  Diseases  of  Women  and  Children,  November,  1915. 

Oliver  T.  Osborne,  M.A.,  M.D.,  New  Haven,  Connecticut,  Medical  De- 
partment, Yale  University. — "Ovary:  Corpus  Luteum,"  New  York  Medical 
Journal,  September  7  and  14,  1918. 

Reprints  of  These  Papers  Sent  Upon  Request 

Corpus  Ltttenm  of  the  Sow— Lutein  Tablets,  H.  W.  &  D. 


2  Eraln,  100  in  a  tuba 


5  srain,  SO  In  a  tube 


HYNSON,  WESTCOTT  &  DUNNING    -    Baltimore 


the  more  porous  the  hypodennic  taUet,  the  more  soluble  it  is. 
But  those  "other  things" — they  are  equally  essential. 

For  instance: — the  sdection  of  the  most  soluble,  least  irritating 
form  of  the  drug:  the  ddicate  adjustment  of  the  diluent  to  suit 
each  drug  or  combination. 

And  then  there's  the  "know  how" — that  imponderaUe  thing  that 
makes  you  the  successful  surgeon,  the  chosen  consultant,  the 
favorite  family  physician. 

"S  tt  D  specifiers"  all  declare  that  we  have  that  "know  how"  and 
that  that's  why  we  are  the  "hypodermic  tablet  people." 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


37 


I 


yillllllllllWBIllMllllilMBIW^^ 


American  Made 

NOVOCAIN 

{Procaine-Metz) 

In  the  Service 

WE  have  furnished  the  U.  S.  Government 
with  practically  the  entire  output  of  our 
factory,  including  Novocain  Powder,  Novocain 
Tablets  and  Novocain-Suprarenin  Tablets. 

This  fact  has  restricted  our  output  to  the 
profession,  but  our  increased  production  now 
enables  us  to  supply  Novocain  through  the 
regular  trade  channels  promptly. 

Insist  on  N-S  Tablets!  No  Harrison  Nar- 
cotic Blank  required. 


Send  Us  the  Name  of  Your  Dealer! 


H.  A.  METZ  LABORATORIES.  Inc 
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THE  BATTLE  CREEK  SANITARIUM  AND  HOSPITAL-EiUbliibcd  1866 

Medical  Surgical  Orthopedic 

Neurological  Obstetrical  Reconstructive 
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A  COMPREHENSIVE  knowledge  of  the 
embryology  of  a  given  species,  human 
^  or  otherwise,  is  necessary  before  one 
can  arrive  at  definite  conclusions  concerning 
the  cause  of  anomalies  of  development  in 
individuals  of  the  particular  species.  In 
this  paper,  therefore,  we  shall  endeavor  first 
to  give  a  brief  outline  of  the  development  of 
the  organs  of  the  upper  urinary  tract  in  the 
human,  and  then  to  trace  the  relationship 
between  this  and  the  various  anomalies  which 
have  been  noted. 

A  bibliography,  together  with  a  brief 
summary  of  some  of  the  pubUshed  obser- 
vations, is  appended. 

In  the  development  of  the  kidney  we  are 
concerned  with  the  growth  of  three  definite 
and  distinct  organs,  which  are  formed  at 
different  stages  in  the  growth  of  the  embryo. 
These  organs  are  known  as  the  pronephros, 
the  mesonephros,  and  the  metanephros. 
The  first  two  degenerate,  while  the  third 
remains  as  the  permanent  kidney.  It  so 
liapp>ens  that  the  second  begins  to  develop 
while  the  first  degenerates,  and  the  third 
begins  to  develop  as  the  second  degenerates, 
so  that  both  a  constructive  and  a  destructive 
process  is  going  on  at  the  same  time. 


The  pronephros  carries  on  an  excretory 
function  during  its  existence,  but  there  is 
some  discussion  as  to  whether  the  mesone- 
phros exercises  a  similar  function.  Some 
observers  believe  that  it  has  not  such  a 
function,  but  that  it  may  be  active  in  some 
other  way.  It  is  known,  however,  that  it 
does  form  the  beginning  of  the  metanephros 
and  of  the  reproductive  apparatus.  The 
metanephros  goes  on  to  complete  development, 
and  is  the  active  excretory  organ  at  birth. 

PRONEPHROS 

The  first  anlage  of  the  pronephros  consists 
in  the  pronephric  tubules.  Each  primitive 
segment  stalk  throughout  the  body  cavity 
produces  a  pronephric  tubule,  which  is  com- 
posed of  a  principal  tubule,  a  pronephric 
chamber,  nephrostome  canal,  and  an  internal 
and  external  glomerulus.  By  the  union  of 
these  pronephric  tubules  a  collecting  duct  or 
an  excretory  duct  is  formed,  running  the 
entire  length  of  the  body  cavity.  The  develop- 
ment of  the  pronephric  tubules  is  divided 
into  two  portions:  first,  the  development  of 
the  pronephric  tubules  and  the  collecting 
duct;  second,  the  developmeut  of  the  terminal 
portion  of  the  primary  excretory  canal. 
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The  first  anlage  of  the  glandular  portion 
occurs  in  an  embryo  1.73  millimeters  in 
greatest  length.  The  development  goes  on 
so  quickly  that  when  the  caudal  portion  is 
developed  in  an  embro  of  2.5  millimeters 
the  cranial  sac  is  beginning  to  dissolve,  so 
that  as  the  lower  portion  develops  the  upper 
portion  degenerates.  In  an  embryo  of  4.25 
millimeters  vertex-breech  length,  the  degen- 
eration of  the  pronephros  is  well  advanced, 
but  the  time  of  its  complete  disappearance 
cannot  be  definitely  stated,  since  it  extends 
into  the  territory  of  the  mesonephros.  This 
takes  place  approximately  when  the  embryo 
is  4.9  millimeters  in  its  vertex-breech  length. 

The  blood  supply  of  the  pronephros  is 
derived  from  a  ventral  arch  system  which  is 
divided  into  two  groups,  a  cranial  group  of 
aortic  arches,  and  a  caudal  group  of  originally 
pronephric  arteries. 

MESONEPHROS 

The  mesonephric  tubules  develop  from  the 
same  parent  tissue  as  the  pronephros,  that 
is,  the  stalks  of  the  primitive  segment,  and 
they  make  use  of  the  same  efferent  canal, 
the  primary  excretory  duct.  The  principal 
tubules  of  the  mesonephros,  however,  usually 
arise  more  mesially  than  those  of  the  prone- 
phros. 

The  mesonephric  anlage  begins  to  develop 
from  the  nephrogenic  cord  which  arises  from 
the  primitive  segment  stalks,  cut  out,  as  a 
whole,  from  the  mesoderm  in  an  embryo  of 
2.5  millimeters  greatest  length.  Eight  meso- 
nephric vesicles  form  anteriorly  and  poste- 
riorly. As  the  embryo  increases  in  length, 
the  oldest  tubules  gradually  take  on  various 
changes  in  shape,  until  at  9.5  millimeters 
greatest  length  they  are  complete.  In  an 
embryo  of  this  length  there  are  32  to  34 
tubules,  consisting  of  malpighian  corpuscle 
and  a  secreting  and  a  collecting  tubule.  In  an 
embryo  19.4  millimeters  vertex-breech  length, 
they  separate  from  one  another  and,  as  a 
result  of  the  curvature  of  the  excretory  duct, 
become  stronger  in  order  to  reach  the  mesi- 
ally placed  bladder.  The  malpighian  cor- 
puscles are  pressed  together,  and  the  collecting 
duct  of  one  tubule  may  serv^e  as  the  efferent 
for  several.  As  a  further  result  of  the  bending 


of  the  excretory  duct,  the  orifices  of  several 
collecting  ducts  unite  to  form  a  single  one. 
The  degeneration  of  the  mesonephros  oc- 
curs in  two  periods.  The  first  begins  as  soon 
as  the  growth  cranially  is  complete,  that  is, 
in  an  embryo  5.3  millimeters  in  length,  and 
is  finished  in  an  embryo  of  21  millimeters 
greatest  length.  During  the  process,  the 
greatest  part  of  the  mesonephros  at  the 
cranial  end  is  degenerated.  The  second  period 
comes  on  so  gradually  that  definite  time 
limits  are  not  possible  for  it.  Within  this 
period  there  occurs  a  new  suppression  of 
tubules  and  a  selection  of  those  that  will 
enter  the  ser\ace  of  the  reproductive  system, 
and  of  those  that  will  persist,  even  in  the 
adult  human  organism,  as  the  paragenitulis. 
In  animals  without  a  metanephros  this  latter 
or  lower  portion  becomes  the  actual  function- 
ating kidney.  Estimated  by  tubules,  57  are 
degenerated  out  of  a  maximum  of  83  that 
develop.  The  corresponding  portion  of  the 
excretory  duct  disappears  along  with  the 
tubules.  From  the  stage  of  21  millimeters 
greatest  length  onward,  all  embryos  show  a 
rather  constant  number  of  mesonephric 
tubules  in  the  lumbar  segment,  but  these  are 
almost  all  broken  in  one  or  several  places. 
The  first  mesonephric  arteries  are  formed 
in  an  embryo  of  about  5.3  millimeters  in 
length.  They  arise  from  the  lateral  surface  of 
the  aorta,  pass  to  the  malpighian  corpuscles 
and  terminate  in  these  with  an  enlargement, 
assuming  a  spherical  shape.  The  arteries 
are  not  paired.  In  the  cranial  segment  one 
artery  may  lie  in  each  segment  or  in  two  or 
three  segments,  but  in  the  caudal  segment  the 
arteries  become  more  numerous.  From  the 
sixteenth  thoracic  to  the  third  limibar  al! 
the  mesonephric  arteries  persist,  and  from 
these  are  formed  the  phrenic,  suprarenal 
accessory  renal,  internal  spermatic,  acces^ 
sory  spermatic,  and  also  the  branches  to 
the  lymph  nodes  and  S)m[ipathetic  ganglia 
in  the  region  between  the  superior  and  in- 
ferior mesenteric  arteries. 

METANEPHROS 

The  metanephros  may  be  divided,  embr}'i>- 
logically,  into  two  portions,  the  secretory 
or  glandular  portion,  and  the  efferent  appara- 
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Fig.  I. 

Fig.  I.  Diagram  o(  the  development  of  the 
pronephros,  a.  The  principal  tubules,  5.  6. 
7,  and  S.  develop  by  evagination  from  the 
parietal  mesoblast  of  the  primitive  segment 
stallt.  They  grow  caudally  (j  and  4)  and 
leach  and  overlap  the  succeeding  tubules, 
passing  laterally  to  them  {2).  The  principal 
tubules,  which  are  thiis  brought  into  apposi- 
tion, fuse,  and  a  collecting  duct  [i)  is  formed.  pig. 

b.    The  collecting  duct  remains  in  connec- 
tion with  the  various  segment  stalks  by  means  of  the 
principal    tubules.     (From    Keibel    and    Mall,    Human 
Embryolosy.) 

Fig.  1.  Model  of  the  mesonephroi,  the  metanephroi 
and  the  bladder  of  a  human  embryo  of  7  millimeters 
greatest  length.  The  mesonephroi  have  a  perpendicular 
position  and  the  individual  tubules  are  at  sulGcient  dis- 
tances, so  that  the  malpighian  corpuscles  lie  in  a  single 
row.  The  lowest  tubules  are  still  developing,  but  have 
already  united  with  the  excretory  duct.   The  fully  devel- 

tus.  We  will  first  consider  the  latter,  namely, 
the  ureter,  the  renal  pelvis,  and  the  collecting 
tubule  system,  all  of  which  develop  from  the 
primary  excretory  duct. 

The  anlage  of  the  ureter  arises  as  a  hemi- 
spherical outgrowth  of  the  primary  excretory 
duct,  in  an  embryo  sometimes  between  the 
stages  of  4.5  millimeters  and  5.3  millimeters 
total  length.  The  short  ureter  grows  at  first 
dorsally,  toward  the  vertebral  column,  but 
later,  in  an  embryo  of  8.5  millimeters  and 
9.5  millimeters  greatest  length,  it  forms  a 
curve  which  becomes  gradually  flatter,  and 
the  ureter  grows  cranially.  When  it  gains  the 
dorsal  surface  of  the  mesonephros,  it  lies  in 
the  re  trope  ritoneum,  surrounded  by  loose 
mesochyme.  Here  radial  outgrowths  of  the 
collecting  tubules  take  place,  and  the  definite 
position  of  the  renal  pelvis  is  reached,  in  an 
embryo  9,5  millimeter  to  13  millimeters 
jfreatest  length,  at  the  level  of  the  second 


Fig-  3. 

oped  canals  are  S-shaped.  Most  ventrally 
are  the  malpighian  corpuscles,  in  the  middle 
is  the  secreting  tubule,  and  most  dorsally  is 
the  collecting  tubule.  The  loop  formed  by 
the  secreting  and  collecting  tubules  usually 
has  not  yet  reached  the  medial  border  of 
Bowman's  capsule.  The  whole  coil  of  a  meso- 
nephric  segment  (Malpighian  corpuscle  and  the 

j_  two  tubules)  lies  still  in  one  honzontal  plane. 

(From  Keibel  and  Mall,Hufna»  Embryology.) 

Fig.  3.   Model  of  the  bladder,  primajy  excretory  duet, 

and   ureter   of   an  embryo   of  g.5   millimeters  greatest 

The  common  portion  by  which  the  primary  excretory 
duct  and  the  ureter  open  into  the  bladder  is  enlarged  and 
is  more  sharply  differentiated  from  the  wall  of  the  bladder. 
The  ureter  has  differentiated  into  the  primitive  renal 
pelvis  and  the  ureter  segment  stalk.  The  two  pole  tubules 
are  beginning  to  grow  out  from  the  primitive  pelvis. 
(From  Keibel  and  Mall,  Human  Embryology.) 

lumbar  vertebra.  While  the  ureter  is  still 
in  the  period  of  outgrowth  the  primitive 
pelvis  elongates  in  the  craniocaudal  direction 
and  thus  acquires  its  poles,  both  of  which 
grow  out  in  opposite  directions,  and  so  begin 
the  formation  of  the  collecting  tubules  of  the 
first  order.  Later  horizontal  tubules  develop, 
corresponding  to  the  middle  of  the  renal 
pelvis,  one  directed  ventrally  and  the  other 
dorsally.  These  four  primitive  tubules  become 
enlarged  at  the  blind  ends  to  the  so-called 
ampulla;.  From  the  various  angles  of  the 
ampulla;  secondary  collecting  tubules  grow 
out  parallel  to  the  future  surface  of  the  kid- 
ney. When  they  attain  a  certain  length  they 
develop  ampuUtC,  from  the  various  sides  of 
which  tertiary  tubules  are  formed,  and  so 
the  process  goes  on  up  to  the  formation  of 
the  terminal  collecting  tubules.  The  forma- 
tion of  new  collecting  tubules  ceases  at  the 
fifth  month.   The  entire  ureteric  tree  spreads 
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Fig.  4.  Horseshoe  kidney.  This  specimen  was  obtained 
from  a  full-tenn  male  infant  which  was  stillborn.  It  is 
typical  of  thb  type  oF  fused  kidney,  being  united  by  a 
bridge  of  normal  renal  tissue  at  the  lower  poles.  On  the 
left  side  there  is  one  ureter  which  divided  into  three  por- 
tions as  it  enters  the  pelvis.  On  the  right  there  are  two 
ureters,  the  upper  one  collects  the  urine  from  the  lower 
pole  and  bridge.  These  ureters  enter  the  wall  of  the 
bladder  separately,  but  have  a  common  orifice  in  the 
trigone. 

in  a  fan-like  manner,  giving  as  much  room 
for  growth  as  possible,  resulting  in  abundant 
branches  at  the  periphery  and  scanty  at  the 
center.  Some  of  the  tubules  are  compressed 
in  growth,  and  are  later  taken  up  in  the  peivis. 
An  embryo  of  10  millimeters  greatest  length 
has  two  pole  tubules  in  process  of  formation, 
and  one  of  11. 5  millimeters  greatest  length 
shows  anlagen  of  the  central  tubules. 

The  secretory  or  glandular  portion  of  the 
metanephros  is  derived  from  a  group  of  cells 
known  as  the  metanephrogenic  tissue,  which 
accompanies  the  ureter  in  its  ascent,  and 
which  always  covers  the  primitive  renal 
pelvis.  The  metanephrogenic  tissue  has  its 
origin  in  the  metanephrogenic  cord,  which 
arises  from  the  mesoderm.  The  tissue  breaks 
up  into  as  many  parts  as  there  are  collecting 
tubules,  and  covers  the  surface  and  sides  of 


these.  It  is  at  first  a  thin  structure,  but 
rapid  cell  multiplication  goes  on  and  it  be- 
comes denser.  Each  ureteric  tree  and  its 
nephrogenic  cap  is  known  as  a  malpighian 
pyramid.  These  pyramids  are  pressed  to- 
gether and  unite  to  form  a  single  investment 
over  the  entire  kidney.  The  lines  along  which 
the  metanephrogenic  tissue  passes  down  from 
the  surface  beneath  the  various  pyramids  are 
marked  by  grooves  which  limit  the  area  oc- 
cupied by  each  pyramid,  and  thus  a  somewhat 
lobulated  structure  is  formed.  There  are  at 
first  four  pyramids,  two  pole  pyramids  and 
two  central  ones  corresponding  to  the  central 
tubules.  These  primary  pyramids  di\ide  into 
secondary  pyramids,  and  these,  in  turn,  give 
off  subordinate  pyramids,  and  thus  a  finer 
lobulation  takes  place. 

The  uriniferous  tubules  are  formed  from  a 
compressed  mass  of  metanephrogenic  tissue 
which  is  formed  between  the  old  and  youi^ 
tubule  that  has  just  been  given  off.  In  this 
mass  a  lumen,  situated  eccentrically,  appears 
and  converts  the  sphere  of  cells  into  a  meta- 
nephric  vesicle.  The  peripheral  wall  of  this 
vesicle  is  the  thinnest,  and  from  this  the 
entire  uriniferous  tubule,  with  the  exception 
of  Bowman's  capsule,  is  formed.  The  wall 
towards  the  pelvis,  or  the  central  wall, 
forms  Bowman's  capsule.  This  anlage  of  the 
uriniferous  tubule  unites  with  the  young 
collecting  tubule,  their  limaina  being  continu- 
ous. As  soon  as  this  union  takes  place  the 
former  assumes  an  S  shape.  The  lower  limb 
of  the  S  extends  from  Bowman's  capsule. 
while  the  upper  limb  connects  with  the  col- 
lecting tubule.  The  failure  of  the  uriniferous 
tubule  and  the  terminal  collecting  tubules 
to  unite  is  said  to  be  the  cause  of  congenital 
cystic  kidney. 

The  malpighian  corpuscle  begins  as  a  shell- 
like  form,  becoming  gradually  spherical  in 
an  embryo  19.4  millimeter,  and  is  complete 
in  an  embryo  28  millimeter  greatest  length. 
An  evagination  forms  at  a  point  where  a 
portion  of  the  tubule  becomes  continuous 
with  Bowman's  capsule.  This  evagination 
increases  in  size,  and  the  lateral  wall  of  the 
sphere  grows  toward  it,  so  that  the  wide 
entrance  into  the  shell- like  cavity  becomes 
converted   into   a   natural  opening   through 
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Fig.  5,  Horseshoe  kidney.  This  specimen  1^as  obtained 
from  a  stillborn  female  infant  at  eight  months.  The 
lower  poles  are  united  by  a  bridge  of  tissue  which  entends 
well  down  over  the  brim  of  the  pelvis,  and  lies  opposite 
the  bifurcation  of  the  aorta.  The  pelves  are  not  continu- 
ous. There  are  two  ureters  from  the  right  kidney,  one 
from  the  upper  portion  and  the  other  from  the  lower 
portion  and  part  of  the  bridge.  They  pass  over  the  anterior 
surface  of  the  kidney  and  run  a  parallel  course  to  unite 
in  the  wall  of  the  bladder,  for  there  is  a  common  orifice 
in  the  trigone.  From  the  left  kidney  there  is  a  single 
ureter  which  passes  over  the  anterior  surface  of  the  kidney, 
and  takes  its  normal  course  to  the  bladder. 

which  the  vasa  afferens  and  efferens  find  in- 
gress and  egress.  The  vascular  and  urinary 
poles  of  the  malpighian  corpuscles  lie  opposite 
to  each  other. 

The  development  of  the  cortex  begins  with 
the  formation  of  the  first  generation  of  the 
uriniferous  tubules,  and  its  increasein  thick- 
ness depends  in  the  first  place  upon  the  new- 
formation  of  additional  tubules,  and  in  the 
second  place  on  the  growth  of  those  already 
present. 

The  medulla  begins  to  form  after  the  forma- 
tion of  the  definitive  renal  pelvis.  Its  increase 
in  length  and  thickness  is  due  to  an  increase 
in  the  diameter  of  the  individual  collecting 
tubules.  During  foetal  life  it  is  the  medulla 
-that  grows  principally.    After  birth  a  cessa- 


Fig.  6.  Sigmoid  kidney.  This  specimen  was  obtained 
from  a  stillborn  female  infant  near  term.  The  mass  of 
kidney  tissue  made  up  of  both  the  left  and  right  kidnc>-s, 
lies  on  the  left  side.  The  upper  pole  is  opposite  the  first 
lumbar  vertebra,  and  the  lower  pole  is  in  the  true  pelvis. 
The  pelves  are  not  continuous.  The  pelvis  of  the  upper 
kidney  is  normally  placed  and  the  ureter  takes  a  normal 
course  downward  and  enters  the  left  side  of  the  bladder. 
The  pelvis  of  the  lower  kidney  is  anterior,  as  this  kidney 
did  not  rotate.  The  ureter  lies  on  its  anterior  surface, 
crosses  over  to  the  right  side,  and  enters  the  right  side  of 
the  bladder.  The  trigone  is  normal.  It  will  be  noticed 
that  both  suprarenats  are  in  their  normal  position. 

tion  of  the  growth  of  the  medulla  occurs,  and 
continues  until  the  seventh  year,  during 
which  period  the  diameter  of  the  cortex 
increases  rapidly.  After  the  seventh  year 
both  the  cortex  and  the  medulla  develop 
equally. 

CAPSULE 
Embryonic  connective  tissue  surrounds  the 
growing  ureter,  the  outgrowing  tubules  and 
the  metanephrogenic  tissue  from  the  begin- 
ning. But  this  is  not  considered  a  capsule 
until  it  can  be  separated  from  its  adjacent 
structures,  which  is  at  first  distinctly  seen  in 
an  embryo  of  70  millimeters  greatest  length. 
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Fig.  7.  Congenital  hydronephrosis.  This  specimen  was 
obuined  from  a  stillborn  infant  at  term,  and  showed  a 
very  much  distended  abdonien  at  autopsy.  Before  exam- 
ination a  diagnosis  of  f<£tal  ascites  was  made.  Section 
showed  that  there  was  a  distended  cystic  tumor  lying 
behind  the  peritoneum,  which  contained  400  cubic  centi- 
DMtets  o(  fluid.  The  up{)er  portion  of  the  wall  of  this 
cyst  is  made  up  of  the  thinned  out  cortex  with  its  foetal 
lobulations.  Tue  pelvis  is  divided  into  two  portions,  the 
smaller  one  is  continuous  with  the  ureter;  which  presents 
an  occlusion  at  the  point  of  union.  This  ureter  varies  in 
size,  and  enler?  the  bladder  in  its  normal  relation.  The 
right  kidney  is  a  typical  congenital  c\-stic  kidney. 

CHANGE  IN  THE  POSITION  OF  THE  KIDNEY 

At  7  millimeters  in  length  the  renal  bud 
lies  opposite  the  second  sacral  vertebra,  and 
its  pelvis  looks  anteriorly.  At  10  millimeters 
the  upper  border  of  the  kidney  is  at  the  brim 
of  the  pehis.  and  at  14  millimeters  the  upper 
pole  is  at  the  third  Iimibar  vertebra.  At 
16  millimeters  the  kidney  has  passed  the 
second  lumbar  line  and  has  rotated  90°  on 
its  long  axis,  so  that  the  pelvis  is  lateral  to 
the  ureter  and  points  toward  the  vertebral 
column.  At  20  millimeters  the  ureter  and 
kidney  are  in  their  relatively  normal  position. 
Fehx  says  that  during  the  first  half  of  foetal 


ureters  at  the  lower  third  on  the  left  side  and  upper  third 
on  the  right  side  with  partial  cystic  degeneration  of  the 
kidneys. 

life  the  craniocaudal  diameter  of  the  kidney 
corresponds  approximately  to  the  first  three 
lumbar  vertebras.  In  the  second  half  the 
cranial  prole  lies  at  the  level  of  the  eleventh 
rib,  and  the  caudal  one  descends  to  the  uppei 
border  of  the  fifth  lumbar  vertebra. 

SENAL   ARTERIES 

The  renal  arteries  are  not  new  formations, 
each  being  formed  from  a  mesonephric  artery. 
The  kidney  climbs  upward  to  the  mesone- 
phric arteries,  and  as  soon  as  sufi&cient  blood 
supply  is  assured,  the  caudal  brsinches  sepa- 
rate from  it.  When  the  kidney  has  acquired 
its  definite  position  it  possesses  several  renal 
arteries,  one  of  which  becomes  greatly  en- 
larged to  form  a  definite  artery,  while  the 
others  degenerate  or  persist  as  accessory 
renals.  The  definite  renal  artery  is  either  the 
last  vessel  of  the  second  group  or  the  first 
of  the  third  group  of  mesonephric  arteries. 
In  an  embryo  of  26  millimeters  greatest 
length  the  arrangement  of  the  arterial  aft- 
paratus  is  acquired. 

ABNORMALITIES  OF  THE   KIDNEY   CONSIDERED 
AS  TO  THEIR  NUMBER,  FORM  AND  POSITION 

There  may  be  complete  absence  of  one  01 
both  kidneys.  In  such  a  case  the  anlage  of 
one  or  both  failed  to  bud  off  from  the  excre- 
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Fig-  Q.  Torsion  of  the  ureters.  Tfais  specimen  was 
obtained  from  an  infant  which  lived  eight  days.  It  was 
suddenly  seized  with  convulsions  and  died  four  hours 
later.  At  autopsy  hoth  kidneys  showed  a  moderate 
degree  of  hydronephrosis.  The  riRht  ureter;  iK  centimet- 
ers from  tlie  kidney,  became  dilated  to  four  times  its 
normal  size  for  a  distance  of  4  centimeters,  at  which  point 
it  afqicared  to  be  twisted  on  itself.  After  turning  one- 
hftlf  of  a  revolution  a  probe  was  easily  passed  through  to 
the  bladder.  The  left  ureter  wasalso  dilated. and  present- 
ed evidences  of  torsion  2  centimeters  from  the  bladder. 
A  ^Ikworm-gut  suture  shows  the  point  uf  torsion. 

tory  duct,  or,  if  the  aniage  were  formed,  it 
was  either  arrested  or  absorbed  in  the  early 
course  of  its  development.  Absence  of  the 
ureter  and  maldevelopment  of  the  repro- 
ductive organs  result. 

Supernumerary  kidneys  have  occurred  on 
one  or  both  sides.  If  the  renal  bud  sprouts 
early,  or  if  the  division  takes  place  at  different 
points,  each  division  may  simulate  a  mass 
of  mesochyme,  in  which  case  there  would  be  a 
double  secondary  anlage  for  the  kidney. 
These  anlagen  are  usually  placed  one  above 
the  other.  They  either  remain  distinctly 
separate  throughout  the  period  of  their 
growth,  forming  two  kidneys,  on  one  or 
both  sides,  or  they  fuse  at  some  time  during 
the  course  of  development,  forming  one  kid- 
ney on  each  side.  Both  sides  may  fuse, 
forming  a  large  mass  of  kidney  tissue. 

Changes  in  form  involving  both  kidneys 
result  in  what  is  generally  known  as  the 
horseshoe  kidney.    It  has  already  been  men- 


Fig. . 


Incomplete  double  ureter. 


tioned  that  in  an  embryo  of  7  millimeters 
both  kidneys  he  opposite  the  second  sacral 
vertebra.  Both  may  be  placed  at  the  same 
level,  having  the  same  relative  position,  or 
one  may  be  ventral  to  the  other.  They  may 
be  placed  one  above  the  other,  and  the  upper 
pole  of  one  may  fuse  with  the  lower  pole  of 
the  other.  If  they  he  at  the  same  height  and 
at  the  same  relative  position,  they  may  fuse 
at  the  lower  poles  or  upper  poles,  or  centrally. 
Fusion  at  the  upper  poles  is  much  less  com- 
mon than  fusion  at  the  lower  poles.  It  prob- 
ably occurs  before  the  organ  has  grown  out 
of  the  true  pelvis.  The  earlier  the  date  of 
fusion  the  more  de&nite  is  the  line  of  demarca- 
tion. In  cases  of  very  late  fusion,  when  the 
kidney  has  obtained  its  normal  position, 
the  union  may  be  limited  to  the  capsule. 
In  fusion  at  the  lower  pole,  which  is  more 
common  because  they  are  nearer  to  each  other 
than  any  other  part  of  the  kidney,  there  is 
always  a  well  marked  bridge  of  kidney  par- 
enchyma joining  them.  The  pelvis  and  ure- 
ters lie  ventral  to  the  bridge.  If  the  ureters 
lie  behind  the  bridge  the  fusion  is  a  later  one. 
The  pelves  do  not  fuse  because  they  are 
already  well  developed  and  independent 
structures  before  the  parenchyma  fuses. 
When  central  fusion  takes  place  the  organ 
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Fig.  I 


Fused  kidney.  (Case  4J. 


Fig.  1 


.  Single  kidney.  (Case  1). 


lies  in  the  middle  line  and  the  ureters  emerge 
ventrally.  This  type  is  known  as  the  disc 
kidney.  These  kidneys  may  have  two  ure- 
ters, each  having  a  norma!  course  and  present- 
ing a  normal  trigone,  or  there  may  be  multi- 
ple incomplete  ureters. 

End-to-end  fusion  of  the  two  kidneys  is 
quite  uncommon.  When  it  occurs,  both  kid- 
neys are  placed  on  one  side,  generally  the 
lower  kidney  is  not  rotated,  and  the  ureter 
emerges  from  its  anterior  surface.  These  are 
late  stages  of  fusion,  as  the  outline  of  the 
organs  can  be  distinguished  easily  one  from 
the  other.  This  type  is  known  as  the  sigmoid 
kidney. 

Foetal  lobulations  are  sometimes  observed 
in  the  adult  kidney.  This  form  is  due  to 
the  fact  that  the  growth  of  the  cortex  during 
postfcetal  life  did  not  take  place  vigorously 
enough  to  obliterate  the  depression  in  the 
surface,  and  also  that  the  cortical  columns 
were  of  such  depth  that  the  usual  post- 
fcetal growth  wasinsufiicient  to  fill  the  grooves. 

One  of  the  most  common  forms  of  abnormal 
position  of  the  kidney  is  that  known  as 
ectopic  or  pelvic  kidney.  These  kidneys  may 
be  found  in  the  pelvis  or  at  the  brim  of  the 


pelvis.  The  fact  is  that  they  have  failed  to 
migrate  during  the  early  embryological  period 
of  the  first  eight  weeks,  or  their  migration 
has  been  terminated  at  some  time  during  the 
ascent.  Many  of  these  kidneys  likewise  do 
not  rotate  and  their  pelves  remain  anterior. 
Fused  kidneys  remain  arrested  either  just 
above  the  sacral  promontory,  or  in  front  of 
the  lower  lumbar  vertebrae.  A  cot^enitally 
pelvic  kidney  can  be  differentiated  from  the 
acquired  one  by  the  length  of  the  ureter  and 
the  relation  of  the  vessels.  Stephan  (5) 
suggested  that  the  causative  factor  of  ectopic 
kidney  was  probably  mechanical  deviation 
from  the  normal  development,  such  as 
fcetal  scoliosis. 

THE   PELVIS   or  THE   KIDNEY:   ITS   FORM 
AND  POSITION 

Insufficient  rotation  or  a  failure  to  rotate 
leaves  the  renal  pelvis  in  a  mesial  or  anlerior 
position.  As  a  rule,  however,  the  pehis 
enters  the  hilum  in  the  middle  third  of  the 
kidney  or  just  below  it.  In  the  case  of  a 
very  long  kidney  the  pelvis  may  run  along 
the  entire  length  of  the  organ.  The  pehis 
may  enter  the  kidney  very  near  the  lower 
pole.  There  is  usually  a  single  pel\-is  at  the 
upper  end  of  the  urinary  tract  at  the  posterior 
site  of  the  hilum,  and  it  may  be  intrarenal « 


BUGBEE   AND   LOSEE:    CONGENITAL  ANOMALIES  OF  THE   KIDNEY        105 


Fig.  13.  Double  ureter  and  complete  dupHcatio 
renal  pehis  on  right  side.  Sliarp  angulation  of  left  u 
and   incomplete  duplication  of  renal  pelvis.     (Cast 


extrarenal.  The  ureter  may  divide  into  two 
or  more  branches  before  entering  the  hilum. 
The  branching  may  be  due  to  the  same 
causes  as  a  double  ureter,  that  is,  a  double 
evagination  of  the  excretory  duct,  or  a  deep 
ingrowth  of  one  of  the  several  transverse 
cortical  columns  during  fcetal  development, 
by  means  of  which  process  the  pelvic  division 
becomes  dislodged  downward  and  appears  at 
the  hilum.  This  wedge  of  kidney  tissue  divides 
the  ureteral  branches  into  two  main  bundles, 
and  the  pelvis  into  two  main  branches. 
If  there  are  two  or  more  of  these  wedges  the 
ureteral  branches  may  be  divided  into  three 
or  more  portions.  According  to  Kelly  and 
Bumam  a  divided  pelvis  occurs  in  about  28 
per  cent  of  cases  examined. 

CHANGE   IN   THE   URETER 

Change  in  the  form  of  the  ureter  may  be 
coexistent  with  change  in  the  form  of  the 
kidney,  or  it  may  be  found  with  normal 
kidneys.  Abnonnalities  of  the  ureters  are 
dependent  on  the  renal  bud,  while  anomalies 
of  the  kidneys  result  from  abnormal  develop- 


Fig.  14.  Incomplete  duplication  of  left  renal  pelvis 
(Case  7). 

ment  of  the  mesochyme.  According  to 
Pohlman  (63),  the  abnormalities  of  the  ure- 
ters may  be  divided  into  two  classes:  the  in- 
complete double  ureter,  and  the  complete 
double  ureter.  In  the  former,  the  ureter  has  a 
common  opening  in  the  bladder,  and  in  the 
latter,  each  ureter  has  its  own  separate 
opening.  Incomplete  double  ureter  may  be 
due  to  evagination  of  the  excretory  duct. 
If  the  renal  bud  divides  too  early,  or  if  the 
division  extends  into  the  ureter  segment,  the 
splitting  formed  in  the  ureter  itself  would 
remain  a  permanent  one,  and  any  variation 
might  exist  from  exaggeration  of  the  upper 
and  lower  pelvis  to  an  incomplete  redupli- 
cation. In  this  type  of  ureter  the  pelves 
are  always  distinct.  The  ventral  ureter  arises 
from  the  upper  pelvis  and  there  is  one  orifice 
normally  placed. 

If  the  splitting  of  the  renal  bud  is  so  com- 
plete that  it  is  affected  by  the  shortening  of 
the  segment  of  the  wolffian  duct,  lying  be- 
tween it  and  the  cloaca,  it  is  possible  for  each 
division  to  acquire  a  distinct  orifice  in  the 
duct,  resulting  in  a  double  ureter.  In  com- 
plete double  ureter  the  ureter  from  the  upper 
pelvis  has  the  lower  orifice  in  the  bladder, 
lying  somewhere  between  the  higher  opening 
of  the  dorsal  ureter  and  the  opening  in  the 
genital  duct. 
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a  of  right  renal  pelvi: 


FiK-  i6.    Incomplete  duplication  of  right  renal  pelve 

(Case  9). 


CONGENITAL  HYDRONEPHROSIS 
When  congenital  hydronephrosis  is  bilateral 
an  imperforate  urethra  is  the  most  common 
cause.  In  unilateral  hydronephrosis,  stricture 
of  the  ureter  at  its  juncture  with  the  pelvis  is 
the  most  common  cause.  Complete  absence  of 
the  ureter  and  valves  of  the  mucous  membrane 
near  the  pelvis  has  also  been  observed  in 
these  cases.  The  high  insertion  of  the  ureter 
into  the  pelvis  of  the  kidney,  or  its  oblique 
insertion,  have  been  thought  by  some  to  be 
sufficient  reason  for  obstruction.  Anything 
producing  intra-nterine  pressure  on  the  ureter 
or  bladder,  thus  preventing  the  discharge  of 
urine  into  the  sac  of  the  amnion,  may  be 
considered  a  cause  of  obstruction.  Super- 
numerary vessels  in  close  relation  to  the 
ureter  at  its  origin  have  been  observed  in 
this  condition. 

From  the  foregoing  it  can  be  seen  how  easily 
an  arrest  in  the  development  of  the  compli- 
cated urinary  apparatus  may  result  in  anom- 
alies of  number,  size,  form  and  position  of 
kidneys  or  ureters,  or  both.  Such  a  brief 
review  of  the  embryology,  with  the  exhibi- 
tion of  the  specimens  taken  from  the  new- 
bom,  should  lead  one  continually  to  bear  in 


mind  these  possibilities,  and  to  investigate 
thoroughly  all  cases  showing  the  slightest 
variation  from  the  normal. 

We  are  not  yet  in  a  position  to  say  how 
often  anomalies  are  found.  The  following 
twenty-three  cases  from  a  series  of  some  ten 
thousand  urological  examinations  made  by 
one  of  the  writers  (Bugbee),  during  the  last 
ten  years,  probably  represent  but  a  small 
proportion  of  the  anomalies  present  in  this 
series.  An  inspection  of  the  bladder  will  dem- 
onstrate only  the  number  of  ureteral  orifices 
present,  unless  one  or  more  be  hidden  by 
pathological  lesions.  Shadow  catbeters  in 
the  ureters  may  demonstrate  anomalies  in 
number  and  position  of  the  ureters,  but  a 
pyelo-ureterogram  will  be  necessary  to  demon- 
strate a  renal  or  pelvic  anomaly,  and  often 
a  ureteral  anomaly.  Such  examinations  have 
been  a  common  practice  for  only  a  few 
years. 

Just  how  far  we  are  justified  in  going  in 
making  kidney  and  ureteral  injections  has 
always  been  a  question.  Only  by  making  a 
routine  pyelogram  on  all  urological  cases 
could  we  begin  to  ascertain  the  frequenc)'  of 
anomalies  of  the  upper  urinary  tract.    ,\nd 
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Fig.  17.  Incomplete  duplication  oF  both  renal  pelvis. 
(Case  10), 

then,  again,  how  often  are  anomalies  present 
without  giving  rise  to  symptoms? 

Of  practical  importance  is  the  fact  that 
such  anomalies  do  exist,  and  that  organs 
the  seat  of  such  anomalies  are  apparently 
prone  to  pathological  lesions.  In  studying 
lesions  of  the  kidney  and  ureter,  the  com- 
plete knowledge  of  the  presence  and  extent 
of  an  anomaly  is  of  great  importance,  not 
only  in  outlining  and  carrying  out  treatment 
for  its  relief,  but  also  as  a  guide  to  any  sur- 
gical interference  and  operative  procedure 
upon  the  kidney. 

The  following  rule  seems  justifiable:  If, 
after  a  careful  cystoscopic  examination, 
ureteral  catheterization,  study  of  the  separate 
urines  and  functional  value  of  each  kidney 
together  with  a  roentgenogram  with  shadow 
catheters  in  position,  there  exists  in  the  mind 
of  the  experienced  urologist  a  question  as  to 
the  exact  lesion  present,  a  pyelogram,  single 
or  bilateral,  should  be  made.  ManyanomaUes 
■will  never  be  diagnosed,  but  when  the  anom- 
aly is  associated  with  a  pathological  lesion  it 
'will  probably  be  detected. 

Xhe  following  cases  are  briefly  tabulated. 


ANOMALIES  OF  NUMBER  OP   KmNEY 

Case  i.  Single  kidney.  A  woman,  Italian, 
aged  20,  married,  was  seen  in  consultation  December 
15,  1915.  The  patient  complained  of  pain  of  a 
gnawing  character,  in  the  right  lower  quadrant  of 
the  abdomen.  The  pain  had  begun  in  September, 
iQiS,  and  was  relieved  by  a  supporting  corset. 
She  had  been  free  from  pain  until  December,  when 
it  returned,  became  worse,  and  was  accompanied 
by  chills  and  fever,  diminution  of  urinary  output, 
and  obstinate  constipation.  A  tender  mass  was 
palpable  in  the  right  i^)per  abdomen.  Cystoscopic 
examination  revealed  a  well-marked  cystitb.  The 
right  ureteral  orifice  was  slightly  dilated,  and  the 
area  about  it  was  somewhat  more  congested  than 
the  remainder  of  the  bladder  wail.  A  catheter 
passed  30  centimeters.  The  flow  of  urine  was 
rapid,  cloudy,  contained  pus,  blood  cells,  and 
colon  bacilli.  The  function  was  but  slightly  dimin- 
ished. No  left  ureteral  orifice  was  found,  although 
the  trigone  was  easily  distinguished.  The  right 
ureter  was  completely  plugged  with  a  large  Garceau 
catheter,  and  yet  no  urine  entered  the  bladder 
during  a  period  of  three  quarters  of  an  hour.  A 
pyelogram  showed  a  large  right  kidney  pelvis 
with  dilated  calyces.  There  was  no  kidney  shadow 
on  the  left  side.  The  catheter  was  retained  in  the 
right  kidney  pelvis  for  three  days,  with  daily  lavage. 
The  urine  cleared,  the  kidney  decreased  in  size, 
and  the  symptoms  disappeared.  The  cystocsopic 
examination  was  twice  repeated,  and  the  findings 
as  regards  the  absence  of  a  left  kidney  were  the 
same.  Indigocarmine  was  discharged  from  the 
right  ureteral  orifice  in  normal  time,  but  none  was 
discharged  from  any  other  point  in  the  bladder 
wall.  No  mass  could  be  palpated  in  the  kidney 
region  on  the  left  side. 

Case  2.  Single  kidney;  calculus;  obstruction  of 
ureter.  A  woman,  Jewish,  aged  33,  married,  was 
seen  August  22,  1917.  She  gave  the  history  that 
one  sister,  bom  with  one  arm,  died  shortly  after 
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Fig.  19.    Both  kidneys  on  the  same  side.     (Case  11). 

birth.  The  patient  had  passed  a  calculus  eight 
years  and  another  four  years  before  this  examina- 
tion. Ten  days  previously  she  had  hiematuria, 
which  was  followed,  seven  days  later,  by  right 
renal  colic,  and  for  forty-eight  hours  she  had  passed 
no  urine.  A  cystoscopic  examination  by  my  asso- 
ciate. F.  E.  Du  Bois,  showed  no  urine  in  the  bladder. 
A  catheter  passed  25  centimeters  along  the  right 
ureter.  There  was  no  flow  from  the  catheter. 
No  left  ureteral  critice  could  be  found,  A  roentgen- 
ogram with  the  catheter  in  the  right  ureter  showed 
the  catheter  obstructed  at  25  cemtimeters  from  the 
bladder.  Although  there  was  no  shadow  in  the 
roentgenogram,  a  diagnosis  was  made  of  calculus 
obstruction  of  a  single  ureter  at  the  ureleropelvic 
junction.    The  diagnosis  was  verified  at  operation. 

At  subsequent  examinations,  with  the  right 
ureter  completely  plugged  with  a  Garceau  catheter 
for  three-quarters  of  an  hour,  during  which  time 
several  ounces  of  urine  were  collected  from  the 
right  kidney,  no  urine  entered  the  bladder. 

Case  3.  Horseshoe  kidney;  tuberculosis.  The 
patient,  a  male.  Italian,  aged  26,  was  seen  in  iqi4. 
He  gave  the  f.:llowing  history:  Although  he  had 
never  been  robust,  he  had  suffered  from  no  serious 
illness  until  two  years  previous  to  this  time,  when 
he  began  to  have  severe  urinary  symptoms.  Fre- 
quent, burning,  painful  urination,  at  first  intermit- 
tent, had  been  continuous,  for  the  preceding  six 
months,  until  he  was  voiding  cloudy,  bloody  urine 
every  half  hour  day  and  night.    Pain  low  down  in 


the  left  lumbar  region  and  to  the  left  of  the  umbili- 
cus, had  developed  and  he  was  tender  over  the  left 
side  of  the  abdomen.  No  mass  was  felt.  A  n-slo- 
scopic  examination,  accomplished  with  some  dif- 
ficulty owing  to  the  extremely  sensitive  bladder, 
revealed  a  normal  right  ureteral  orifice,  a  dilated, 
rigid  left  orifice,  surrounded  by  an  area  of  adema, 
congestion,  and  ulceration.  A  catheter  passed  ig 
centimeters  on  the  right  side,  and  with  much 
manipulation,  26  centimeters  on  the  left  side.  The 
urine  from  the  right  catheter  was  aegalive,  tliai 
from  the  left  was  cloudy  with  blood  and  pits, 
contained  tubercle  bacilli,  and  showed  de6dnit 
function.  A  roentgenagram  showed  each  catheiet 
passing  up  close  to  the  vertebral  column  and  not 
over  4  centimeters  from  the  median  line  of  the 
abdomen  at  the  upper  extremities.  A  diagnosis  of 
tuberculosis  of  the  left  kidney  was  made.  At 
operation  through  a  lumbar  incision  a  mass  vas 
found  which  was  supposed  to  be  a  left  kidney. 
It  was  found  to  be  part  of  a  single  horseshoe  kidney, 
the  left  half  of  which,  drained  by  the  left  ureter, 
was  tuberculous.  This  portion  of  the  kidney  was 
removed.  The  patient  left  the  hospital,  but  has 
been  lost  sight  of. 

Case  4.  Fused  kidney.  A  woman.  Italian, 
aged  a6,  married,  was  seen  in  consultation  Fehnjaiy 
7,  1914.  She  complained  of  dragging  pain  tow  down 
on  the  right  side  of  the  abdomen.  .\  mass  could  be 
felt  lying  on  the  pelvic  brim  both  per  vaginam  and 
abdominally.  Cystoscopic  examination  showed  a 
normal  bladder.  The  right  catheter  passed  u 
centimeters,  the  left  26  centimeters.  Clear  urine 
was  obtained  from  each.  The  roentgenogram 
showed  both  catheters  passing  to  the  right  side  ol 
the  abdomen  and  arrested  above  the  peh'ic  brim 
in  the  relative  position  of  the  palpable  mass. 
At  operation  a  fused  kidney  was  reported.  Iting 
above  the  pelvic  brim.  This  kidney  was  supplied 
with  two  ureters,  two  sets  of  vessels,  and  there  was 
a  well  marked  groove  between  the  two  hali-es, 
which  were  separated,  and  an  attempt  was  made  to 
replace  the  left  kidney  in  its  relatively  normal 
position. 

Case  s  Fused  kidney.  A  woman,  aged  ji. 
Italian,  married,  was  seen  in  consultation  in  igij. 
She  had  had  four  children  by  normal  delivery. 
Her  chief  complaint  was  the  protrusion  of  a  mass 
in  the  vagina  for  the  past  two  years.  She  had  a 
bearing-down  pain  on  both  sides  of  the  Icwer 
abdomen,  worse  on  exertion,  and  she  had  chronic 
constipation.  Vaginal  examination  showed  the 
uterus  pushed  to  the  right  side  of  the  pelvis  by  a 
smooth,  elongated,  slightly  tender  mass  on  the 
left  side.  Cystoscopic  examination  revealed  two 
ureteral  orifices,  in  normal  positions.  The  right 
catheter  passed  24,  the  left  22  centimeters.  Roent- 
genogram showed  that  both  catheters  passed  to  the 
left  side  of  the  pelvis  and  were  arrested,  the  right 
above  the  left,  in  the  relative  position  cf  the  pelvic 
mass.  The  urine  from  each  catheter  was  n^ative. 
At   operation   the   presence   of   fused   kidney  was 


Fig.: 


Right  kidney  low  and  not  rotated.   (Case  13). 
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reported.  This  kidney,  as  in  the  last  case,  presented 
two  ureters  and  two  sets  of  ves.sels.  The  kidney 
was  divided  and  each  half  placed  as  high  in  the 
abdomen  as  possible.  A  subsequent  reontgenogram, 
in  1913,  with  catheters  in  position,  showed  each 
kidney  well  above  the  pelvis  on  each  side,  the  blad- 
der normal,  and  urine  from  each  kidney  negative. 

ANOMALIES   OF  tUDNEV  PELVIS 

Case  6.    Duplication  of  kidney  pelvis  QitialeTal). 

The  patient,  a  man,  American,  aged  60,  was  seen 

February  10,  1016.    Following  an  attack  of  grippe 

seven  weeks  before,  he  noticed  blood  in  the  urine, 

developed  frequency  and  burning  urination,  which 

symptoms    persisted.     On    examination,    a    large, 

irregular,  tender  mass  was  palpable  in  the  right 

^de  of  the  abdomen.  This  mass  could  also  be  pal- 
pated in  the  lumbar  region.  Cystoscopic  examina- 
tion   revealed    a    slight    congestion    of    the    entire 

vesical  mucous  membrane.   A  catheter  entered  each 

of  the  ureteral  ori6ces,  which  were  in  normal  position, 

and  passed  25  centimeters  on  the  right  side  and  28 

centimeters  on  the  left  side.    The  urine  from  each 

side  was  hazy  with  pus  and  both  showed  colon 

bacilli  on  culture.    The  function  on  the  right  side 

was  two-thirds  that  of  the  left.  The  phthalein  out- 
put from  both  kidneys  was  51  per  cent  for  two  hours. 

A  double  pyelo-ureterogram  was  made,  whichshowed 

on  the  right  side  double  ureter  above  the  pelvic 

brim  and  a  complete  duplication  of  the  renal  pelvis, 

each  pelvis  having  three  calyces,  the  lower  calyx  of 

the  uppier  kidney  joim'ng  the  upper  calyx  of  the 

lower  kidney.  On  the  left  side  there  was  a  sharp 
angulation  of  a  single  ureter  at  the  uretreopelvic 
junction,  and  an  incomplete  duplicate  of  the  pelvis 
of  the  kidney.  This  patient  was  relieved  of  his  acute 
symptoms  under  colonic  and  pelvic  lavage. 

Case  7,  Duplication  0}  left  renal  pelvis.  The 
patient,  a  man  aged  34,  was  seen  April  20,  1918. 
One  month  before  he  had  been  seized  with  severe 
pain  in  the  left  lumbar  region,  radiating  to  the 
groin.  This  was  relieved  by  {>assinga  long,  thin  blood 
clot.  Since  then  hematuria  had  persisted,  with 
moderate  vesical  irritability.  Cystoscopic  exami- 
nation showed  a  slightly  congested  trigone — that 
the  blood  was  coming  from  the  left  ureter.  Cathe- 
terized  specimens  showed  a  negative  urine  on  the 
right  side,  the  left  contained  much  blood,  pus  cells, 
and  colon  bacilli  with  deficient  function.  A  pyelo- 
gram  revealed  a  double  kidney  pelvis  on  this  side. 
Case  8.  Incomplete  duplication  of  right  renal 
pelvis.  The  patient,  a  woman,  aged  46,  married, 
American,  was  examined  by  my  associate,  F.  £. 
Du  Bob,  on  March  7,  igi8.  Her  history  was  that 
nine  months  ago  she  began  to  have  frequency  at 
night  and  voided  every  two  hours  by  day.  This 
condition  has  persbted.  She  then  voided  every 
two  hours  night  and  day,  with  burning.  Both 
kidneys  were  palpable,  but  were  not  tender.  Cysto- 
scopic examination  revealed  a  congestion  of  the 
trigone  and  vesical  neck.  The  ureteral  orifices  were 
normal  and  a  catheter  passed  34  centimeters  on 


each  side.  There  was  a  rapid  ilow  of  urine  from 
each  kidney  which,  on  examination,  showed  pus 
cells,  colon  bacilli,  and  an  equal  function.  Roent- 
genograms with  X-ray  catheters  in  position  showed 
a  prolapse  of  the  right  kidney,  with  the  patient  in 
the  erect  posture,  and  a  pyelogram  revealed  dupli- 
cation of  the  renal  pelvis. 

Case  9.  Incomplete  duplication  of  right  renal 
pdtis.  A  woman,  aged  $2,  American,  widowed, 
was  seen  in  consultation,  June  7,  1917.  She  com- 
plained of  pain  in  the  right  upper  quadrant,  and 
frequent  burning  urination  of  six  months'  duration. 
Gastric  distress,  constipation,  and  jaundice  had 
been  noted  for  the  previous  three  weeks.  There 
was  tenderness  and  rigidity  of  the  right  rectus. 
The  urine  was  highly  colored.  The  bladder  showed 
hyperemia  of  the  trigone;  the  ureteral  orifices  were 
normal;  catheters  passed  30  centimeters  on  each 
side.  The  urine  from  the  right  kidney  was  cloudy, 
contained  blood  cells,  pus  and  colon  bacilli,  while 
the  left  kidney  excretion  was  negative.  The  func- 
tion of  the  right  kidney  was  diminished  one-third. 
A  pyelogram  revealed  an  incomplete  duplication 
of  the  right  kidney  pelvis.  An  exploration  of  the 
right  upper  quadrant  of  the  abdomen  was  made. 
Ine  report  gave  acute  cholecystitis  with  obstruc- 
tion of  the  cystic  duct  as  the  primary  lesion  giving 
rise  to  the  abdominal  symptoms. 

Case  10.  Incomplete  duplication  of  balk  kidney 
pelves.  The  patient,  a  woman,  aged  34,  American, 
married,  was  first  observed  in  1916.  She  complained 
of  pain  in  the  left  side  of  the  abdomen  and  back 
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Fig.: 


Obstruction  of  left  ureter.    (Case  [5). 


She  had  had  nine  attacks,  each  coming  oa  with 
severe  pain  in  the  Junibar  region,  nausea,  vomiting, 
chills,  and  fever,  accompanied  by  frequency, 
urgency,  and  heematuria,  and  followed  by  soreness 
in  the  fiank.  The  last  attack  was  live  weeks  before 
coming  under  observation.  A  large  tender  mass 
could  be  fell  in  the  left  kidney  region  and  a  small, 
smooth,  non-tender  mass  in  the  right  side  of  the 
abdomen,  low  down.  The  latter  mass  was  not 
movable.  Cystoscopic  examination  showed  slight 
congestion  of  the  vesical  mucosa,  more  apparent 
about  the  left  ureteral  orifice.  A  catheter  passed 
26  centimeters  along  the  tight  ureter.  There  was 
no  obstruction  of  the  ureter,  and  there  was  a  normal 
flow  of  amber-clear  urine  from  this  side.  The 
catheter  on  the  left  side  passed  32  centimeters. 
The  (low  was  rapid  and  the  urine  colorless  and 
cloudy  with  pus.  Analysis  showed  a  colon  bacillus 
infection  on  the  left  side,  with  diminution  of  func- 
tion, a  normal  kidney  output  on  the  right  side. 
A  double  pyelogram  showed  a  moderately  low- 
placed  kidney  on  the  right  side,  with  no  ptosis  or 
ureteral  kink,  a  high-placed  kidney  on  the  left 
side.  Both  kidney  pelves  showed  an  incomplete 
duplication.  This  patient  was  relieved  by  pelvic 
lavage. 

Case  ii.  The  patient,  a  woman,  aged  46, 
complained  of  pain  in  the  right  upper  quadrant. 
The  pain  was  dull  in  character  had  persisted  for 
seven  weeks  and  was  accompanied  by  frequent 
burning  urination.  The  right  kidney  could  be  pal- 
pated, was  slightly  enlarged  and  tender.  Cysto- 
scopic examination  revealed  a  moderate  congestion 


of  the  urethra  and  trigone.  Catheters  passed  to 
either  kidney  31  centimeters.  The  left  urine  vn 
negative.  The  right  showed  pus  and  colon  bacilli. 
A  pyelogram  revealed  an  incomplete  dupticalioit 
of  the  right  renal  pelvis. 

ANOMALY  OF  POSITION   OF  KIDNEY 

Case  i  2.  Both  kidneys  on  same  side.  The  patient, 
a  woman,  Italian,  aged  16,  single,  had  an  appen- 
dectomy four  months  before  coming  under  obser- 
vation, June  26,  iqio,  for  pain  in  the  right  loww 
quadrant.  This  pain  was  not  relieved  by  the  opera- 
tion, and  was  aggravated  when  the  patient  was  on 
her  feet.  A  small,  regular  mass  could  be  palpatec 
in  the  right  lower  quadrant,  and  the  lower  pofc 
of  the  right  kidney  could  be  palpated  above  it. 
Cystoscopic  examination  revealed  a  normal  blad- 
der and  normal  ureteral  orifices.  The  catheter  in 
the  right  ureter  passed  30  centimeters,  that  in  the 
left,  j6  centimeters.  The  flow  from  the  right  cathe- 
ter was  twice  the  amount  of  that  from  the  left,  and 
the  functional  capacity  was  in  the  same  porponion. 
Culture  showed  staphylococcus  aureus  from  the 
left  side,  negative  culture  from  the  right.  .\  double 
pyelogram  showed  both  kidneys  placed  on  the  right 
side  of  the  abdomen,  the  right  above  the  left, 
the  latter  being  an  organ  of  infantile  type.  Thii 
patient  was  greatly  relieved  by  pelvic  lavage. 

Case  13.  Right  kidney  low  and  not  rotated.  The 
patient,  a  woman,  American,  aged  ig,  married. 
came  under  observation  in  January.  igi4.  complain- 
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lingle  functionating  kidn«y. 


ing  of  epigastric  pain,  nausea,  vomiting,  frequent 
burning  urination,  extending  over  a  period  of  three 
months.  A  globular  mass  which  was  of  the  size  and 
shape  of  a  kidney,  could  be  felt  on  the  right  side 
of  the  abdomen  at  the  level  of  the  umbilicus.  Cys- 
toscopic  examination  revealed  a  congested  bladder, 
normal  ureteral  orifices.  A  catheter  passed  25 
centimetere  along  the  right  ureter,  31  centimeters 
on  the  left  side.  The  urine  from  each  side  contained 
pus  cells  and  colon  bacilli  on  culture.  The  renal 
function  was  normal.  A  double  pyelogram  showed 
that  the  right  kidney  had  not  rotated,  the  renal 
calyces  pointing  toward  the  vertebral  column,  nor 
bad  it  ascended  to  its  normal  position  in  the  lumbar 
region.  There  was  no  kinking  of  the  ureter,  and 
the  left  ureter  and  kidney  were  in  normal  position. 
A  laparotomy  revealed  an  undescended  cxcum  and 
a  diseased  appendix.  The  appendix  was  removed. 
Case  14.  Migration  of  kidneys  to  opposite  sides 
in  their  ascent;  crossed  ureters.  This  patient,  a 
woman,  aged  33,  married,  came  under  observation 
October  13,  igi4.  She  complained  of  frequent, 
painful  urination,  which  had  persisted  and  become 
progressively  worse  over  a  period  of  ten  years. 
This  was  accompanied  by  loss  of  flesh  and  strength. 
Physical  examination  was  negative.  Cystoscopic 
examination  was  exceedingly  painful,  owing  to  a 
contracted  and  highly  sensitive  bladder,  which  re- 
tained but  two  ounces  of  fluid.  The  examination 
revealed  well-marked  cedema,  congestion,  and 
ulceration  of  the  right  side  of  the  trigone  and  blad- 
der waU,  particularly  in  the  immediate  neighborhood 
of  the  dilated,  rigid  right  ureteral  orifice.  The  left 
ureteral  orifice  appeared  normal  and  there  was  but 


lift-  : 


Bilateral  duplication  of  ureters.    (Case  ig). 


slight  congestion  immediately  about  it.  A  catheter 
entered  either  orifice,  but  was  obstructed  1.5 
centimeters  from  the  bladder  on  the  right  side,  and 
at  2  centimeters  from  the  bladder  on  the  left  side. 
No  specimen  could  be  obtained.  Indigocarmine 
returned  in  good  amount  from  the  left  ureteral 
orifice  in  five  minutes.  None  was  emitted  from  the 
right  ureteral  orifice  in  25  minutes.  The  bladder 
urine  showed  large  quantities  of  pus  and  numerous 
tubercle  bacilli.  A  diagnosis  of  tuberculosis  of  the 
right  kidney  was  made,  and  as  at  subsequent  cys- 
toscopic examinations  it  was  found  impossible  to 
pass  the  ureteral  catheter  beyond  the  points  above 
noted,  the  right  kidney  was  removed  without 
splitting  it.  This  kidney,  after  removal,  showed  a 
pyelonephritis  only,  but  no  tuberculous  lesions. 
The  patient  died  of  urxmia  seven  days  after  opera- 
tion, and  at  autopsy  it  was  found  that  the  ureter 
leaving  the  left  lateral  angle  of  the  trigone  passed 
back  of  the  bladder,  crossed  the  right  ureter,  and 
ascended  in  the  right  side  of  the  abdomen  to  the 
right  kidney,  while  the  ureter  from  the  right  side  of 
the  bladder  passed  In  a  like  manner  to  the  left 
kidney.  Thus  the  urine  from  the  right  kidney  was 
emitted  from  the  left  ureteral  orifice  in  the  bladder, 
and  that  from  the  left  kidney  from  the  right  ureteral 
orifice.  The  left  kidney  was  almost  entirely  des- 
troyed with  tuberculosis,  the  ureter  the  seat  of 
strictures,  the  lowest  being  one-half  centimeter 
from  its  point  of  entering  the  bladder  wall.  The 
right  kidney,  which  had  been  removed,  was  com- 
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parativley  normal,  and  the  ureter  was  normal  with 
the  exception  of  a  complete  torsion,  just  before 
entering  the  left  side  of  the  bladder  wall. 

Case  i  5.  Pelvic  kidney  with  calculus.  The  patient, 
a  male,  aged  27,  Jewish,  single,  was  first  seen  October 
10,  191 7.  He  complained  of  pain  in  the  left  lower 
abdomen,  haematuria,  and  frequency  of  urination. 
Seven  years  before  he  had  noticed  that  his  urine 
was  dark,  but  that  it  cleared  after  a  few  days' 
rest  in  bed.  One  year  before  coming  under  obser- 
vation he  had  a  sharp  attack  of  pain  in  the  left 
lower  abdomen,  accompanied  by  nausea  and  fol- 
lowed by  haematuria.  During  the  year  he  had 
many  such  attacks.  His  physical  examination  re- 
vealed a  bad  condition  of  the  teeth  and  a  tender 
mass  slightly  to  the  left  of  the  abdomen  and  below 
the  umbilicus,  extending  down  into  the  pelvis. 
Cystoscopic  examination  showed  a  bladder  mucosa 
somewhat  congested  but  otherwise  normal.  A 
catheter  passed  30  centimeters  to  the  right  kidney, 
and  there  was  a  normal  flow  of  hazy  urine  which  con- 
tained pus  cells  and  colon  bacilli.  The  catheter  on 
the  left  side  passed  1 7  centimeters  and  was  obstruct- 
ed, although  a  specimen  of  urine  was  collected 
which  showed  a  sediment  of  pus,  many  colon  ba- 
cilli, and  a  markedly  deficient  renal  function.  An 
injection  was  made  through  the  catheter  and  a 
roentgenogram  taken  showed  the  solution  had  not 
passed  the  point  of  obstruction.  The  catheter  was 
removed  and  a  soft  ureteral  bougie  inserted.  This 
passed  the  obstruction  after  some  manipulation, 
and  the  roentgenogram  showed  it  to  have  entered 
the  pelvis  of  a  pelvic  kidney  and  to  be  in  contact 
with  a  calculus  lying  in  the  pelvis  of  this  kidney. 
The  kidney  rested  on  the  promontory  of  the  sacrum. 

Case  16.  Pelvic  kidney;  pregnancy.  A  woman, 
Russian,  aged  24,  was  seen  in  consultation  in  1916. 
The  patient  was  pregnant  for  the  first  time,  then  in 
her  sixth  month.  She  had  complained  of  pain  in 
the  lower  back  and  pelvic  region  since  the  third 
month  of  pregnancy.  This  pain  had  become  pro- 
gressively worse.  For  four  days  she  had  suffered 
from  frequent,  painful  urination,  from  vomiting 
and  steady  bearing  down  pain  in  the  pelvic  region. 

On  vaginal  examination  a  smooth,  slightly  tender 
mass  could  be  palpated  posterior  to  the  uterus, 
in  the  median  line,  resting  on  the  promontory  of 
the  sacrum.  The  mass  had  the  general  contour 
of  a  kidney.  .  Cystoscopic  examination  showed 
marked  pressure  in  the  bladder  from  the  enlarged 
uterus,  and  an  acute  cystitis.  The  mucous  membrane 
about  the  left  ureteral  orifice  was  slightly  oedem- 
atous.  A  catheter  passed  to  thei  right  kidney  30 
centimeters  with  little  difficulty.  On  the  left  side 
the  catheter  passed  21  centimeters.  The  urine  from 
the  right  kidney  was  negative;  that  from  the  left 
side  was  cloudy  from  pus,  contained  colon  bacilli, 
and  showed  deficient  kidney  function.  A  roentgen- 
ogram showed  left  catheter  passing  slightly  upward 
from  the  bladder,  then  directly  backward,  and  coiled 
up  in  the  pelvis  of  a  pelvic  kidney,  which  was  the 
mass  palpated  through  the  vaginal  vault. 


Case  17.  Pelvic  kidney,  A  woman,  aged  22 
was  seen  three  weeks  after  her  first  confinement. 
The  labor  had  been  a  prolonged  and  difficult  cne, 
requiring  forceps.  During  the  latter  months  of 
pregnancy  the  patient  had  complained  of  frequent, 
painful  urination  and  severe  pelvic  pain.  The  pain 
was  relieved  somewhat  following  the  delivery,  but 
the  urinary  symptoms  persisted.  The  general 
physical  examination  was  negative  other  than  the 
presence  of  a  mass  easily  palpated  in  the  left  side 
of  the  pelvis,  per  vaginam.  A  cystoscopic  examin- 
nation  revealed  a  well-marked  cystitis,  with  some- 
what more  congestion  about  the  left  than  the  right 
ureteral  orifice.  A  catheter  passed  to  the  right 
kidney  31  centimeters  and  a  normal  flow  of  clear, 
negative  urine  was  obtained  A  catheter  passed 
23  centimeters  on  the  left  side.  The  urine  obtained 
contained  pus,  blood  cells,  and  colon  bacilli.  The 
function  of  this  kidney  was  deficient,  being  one-half 
that  of  the  other  side.  A  roentgenogram  with 
catheters  in  position  showed  a  right  kidney  in 
normal  position,  the  left  situated  in  the  pelvis. 

anomalies  of  ureters 

Case  18.    Obliteration  of  lower  ureter;  infantiU 
kidney.    A  woman,  aged  34,  American,  single,  was 
first  seen  November  i,  191 5,  complaining  cf  fre- 
quent, painful  urination  of  six  months'  standing. 
She  voided  every  three  hours  by  day  and  twice 
at  night.    There  was  a  urethral  stricture  at  the  in- 
ternal meatus  which  was  dilated  and  five  ounces 
of  residual  urine  found  in  the  bladder.   C3r5toscopic 
examination  revealed  a  very  much  congested  blad- 
der mucosa  with  a  dilated,  rigid  left  ureteral  orifice 
surrounded  by  an  area  of  oedema,  and  posterior 
to  the  trigone  on  this  side  was  a  small  ulcerated 
area  which  bled  easily.    No  right  ureteral  orifice 
could  be  seen,  although  the  trigone  was  well  out- 
lined.   The  urine  from  the  left  kidney  contained 
pus  and  tubercle  bacilli.    Repeated  examinaticns 
over  a  period  of  two  years  always  revealed  the  same 
bladder  picture.   The  left  ureter  was  plugged  with  a 
Garceau  catheter  and  four  ounces  of  urine  collected 
from  the  left  kidney,  while  no  urine  entered  the 
bladder.    A  pyelogram  showed  a  tuberculous  lesion 
in  the  left  kidney.   Exploratory  laparotomy  in  191 7 
revealed  a  small  right  kidney,  with  a  smooth  sur- 
face and  no  visible  lesions.    The  pelvis  and  ureter 
were  slightly  dilated,  the  ureter  was  dilated,  but 
not  thickened,  and  ended  below  the  pelvic  brim  in 
a  fibrous  cord. 

Case  19.    Bilateral  duplication  of  ureters.     The 
patient,  a  woman,  aged  32,  Irish,  married,  was  seen 
December   i,  1916.    She  complained  of  ba^ache. 
headache,  pain  in  the  lower  abdomen  and  pelvis, 
and  frequent  burning  urination.   She  had  had  three 
children    and    had    received    extensive     perineal 
lacerations.     The  backache  had   been    severe  for 
four  years.    For  six  weeks  she  had  had  pain  in  iIk 
right  lower  quadrant.    The  uterus  was  retrovertcd 
and  prolapsed.     Cystoscopic  examination   showed 
slight  congestion  of  the  vesical  trigone   and  two 


BUGBEE   AND   LOSEE:    CONGENITAL  ANOMALIES  OF  THE  KIDNEY        113 


normal  ureteral  orifices  in  each  lateral  angle  of  the 
trigone.  Catheters  entered  each  orifice  and  passed 
31  centimeters.  The  urine  from  each  was  negative 
other  than  the  presence  of  a  few  pus  cells  and 
colon  bacilli.  A  roentgenogram  taken  with  catheters 
in  each  ureter  revealed  four  ureters  distinct  thorugh- 
out,  the  anterior  ureter  having  the  higher  insertion 
into  each  renal  pelvis.  No  pyelogram  was  made,  so 
we  were  unable  to  ascertain  whether  there  was  a 
duplication  of  the  pelves. 

Case  20.  Duplication  of  ureter,  one  side,  A 
woman,  aged  29,  was  sent  for  treatment  in  1909. 
She  complained  of  chronic  constipation,  frequent, 
painful  umiation,  and  discomfort  in  the  right  lumbar 
region.  The  right  kidney  could  be  palpated,  was 
slightly  enlarged  and  tender. 

A  cystoscopic  examinatiofi  revealed  a  congestion 
of  the  entire  bladder  mucous  membrane,  mote  mark- 
ed on  the  right  side  in  the  region  of  the  lateral  angle 
of  the  trigone.  On  this  side  there  were  two  ureteral 
orifices.     A  catheter  entered  each  and  passed  30 
centimeters.    Cloudy  urine,  containing  pus,  blood, 
and   colon  bacilli,   was   discharged  through  each 
catheter.   There  was  a  single  ureteral  orifice  on  the 
left  side.    A  catheter  passed  31  centimeters  to  this 
kidney  with  ease,  and  the  urine  obtained  was  normal. 
The  right  kidney  was  exposed  through  a  lumbar 
indsion,  and  proved  to  be  slightly  enlarged,  pro- 
lapsed, and  very  much  congested,  but  otherwise 
normal.    There  were  two  ureters  leading  from  a 
single  pelvis.   The  ureters  were  slightly  dilated  but 
not  thickened. 

The  kidney  was  denuded  of  its  capsule  and  su- 
tured as  high  up  as  possible. 

Case    21.     Bilateral   duplication   of  ureter,      A 
woman,  single,  aged  36,  was  seen  in  1910.    The 
chief  complaint  was  frequent  painful  urination  over 
a  i>eriod  of  fifteen  years.   Phjrsical  examination  was 
negative.      Cystoscopic    examination    showed    a 
urethral  stricture  of  small  calibre.   This  was  dilated 
and  a  c3rstoscope  introduced.    The  area  of  the  tri- 
gone showed  h}rper£mia  and  in  each  lateral  angle 
were  two  apparently  normal  ureteral  orifices.   They 
were  about  i  centimeter  apart.   A  catheter  entered 
each  and  passed  30  centimeters.    Urine  from  each 
kidney  was  normal.    No  roentgenogram  was  made. 
Case    22.    Bilateral  duplication  of    ureters.     A 
male,  aged  24,  came  in  191 2,  for  an  operation  for 
hypospadias,  the  floor  of  the  terminal  s}4  centi- 
meters of  the  penile  urethra  being  absent.    There 
was  no  venereal  history,  and  the  physical  exami- 
nation was  negative.    A  cystoscopic  examination 
revealed,   in   an   otherwise   normal   bladder,    two 
ureteral  orifices  on  each  side  in  relatively  the  same 
position,  i.  e.,  in  the  lateral  angle  of  the  trigone, 
about  I  centimeter  apart,  the  second  being  posterior 
to  ajid  to  the  outer  side  of  the  first.  The  appearance 
of    each  opening  was  normal.    The  catheter  was 
passed  into  each  orifice  and  advanced  31  centimeters. 
Xhe  urine  from  each  side  was  normal.    A  roentgen- 
ogram with  shadow  catheters  in  position,  on  one  side 
verified  the  diagnosis. 


Case  23.  Bifurcation  of  lower  ureter.  The 
patient,  a  woman,  aged  36,  American,  single,  came 
for  observation  April  2,  191 8,  complaining  of 
frequent,  painful  urination  over  a  period  of  six 
months,  becoming  more  severe  until  she  then 
voided  every  half  hour  day  and  night.  She  had 
lost  weight  and  strength.  There  was  slight  tender- 
ness in  the  left  lumbar  region.  Cystoscopic  exami- 
nation revealed  a  contracted,  inflammed  bladder, 
the  mucosa  being  congested  throughout,  more 
pronounced  about  the  left  side  of  the  trigone.  A 
ureteral  orifice  was  observed  on  this  side,  dilated, 
rigicf,  and  overhung  with  an  area  of  granulations. 
A  catheter  entered  the  orifice,  passed  2^  centi- 
meters, when  it  was  seen  to  emerge  from  another 
orifice  i^  centimeters  above  and  to  the  outer  side 
of  the  first  orifice.  There  was  a  single  normal 
ureteral  orifice  on  the  right  side  of  the  trigone. 
A  catheter  passed  30  centimeters  to  the  right  kidney, 
and  normal  urine  was  obtained.  The  bladder  urine 
contained  pus  and  tubercle  bacilli.  A  roentgeno- 
gram showed  that  there  was  a  bifurcation  of  the 
left  ureter  i^  centimeters  from  the  vesical  opening. 

These  23  clinical  cases  represent  2  single 
kidneys,  both  the  seat  of  infection,  one  pre- 
senting a  calculus  obstruction  of  the  single 
ureter;  three  fused  kidneys;  one  horseshoe 
kidney,  the  seat  of  tuberculosis,  and  two 
fused  kidneys  apparently  free  from  infection 
but  causing  pressure  in  their  anomalous 
position.  All  six  cases  showing  duplication 
of  the  renal  pelvis  had  a  pyelonephritis. 
The  six  cases  presenting  one  or  both  kidneys 
in  an  anomalous  position  showed  renal  in- 
fection, one  being  tuberculous,  and  another 
having  a  renal  calculus.  The  six  cases  showing 
anomalies  of  one  or  both  ureters  all  were  the 
seat  of  renal  infection. 

From  the  above  it  will  be  seen  that  all 
but  two  of  the  cases  presented  renal  infection 
which  indicates  that  a  single  kidney  called 
upon  to  do  double  work,  a  malformed  or 
malplaced  kidney  having  poor  drainage, 
poor  blood  supply  and  subject  to  pressure 
is  particularly  prone  to  infection.  Anomalies 
of  the  ureter  also  interfere  with  kidney 
drainage,  thus  predisposing  to  infection. 

The  necessity  for  assisting  such  kidneys  to 
perform  their  function  is  apparent.  The 
indications  are  to  throw  less  work  upon  the 
kidneys.  With  four  exceptions  the  infections 
were  all  of  the  colon  type.  The  necessity  of 
attention  to  the  intestinal  tract  is  apparent. 
Lavage  of  the  kidney  pelvis  has  been  bene- 
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ficial,  and  permanent  drainage  often  for 
several  days  with  the  ureteral  catheter  has 
proved  efficacious.  The  surgical  indications 
are  to  improve  drainage  and  relieve  pres- 
sure, if  necessary,  by  placing  the  kidneys 
in  more  nearly  their  normal  position;  to 
remove  any  obstruction  to  renal  drainage 
(as  a  calculus)  to  remove  a  diseased  kidney 
when  destroyed  beyond  repair,  if  the  op- 
posite kidney  is  able  to  carry  on  the  necessary 
function,  or  in  rare  cases  to  remove  the  kid- 
ney which  cannot  be  replaced  and  is  causing 
pressure  symptoms  due  to  its  malposition. 
Whenever  an  abdominal  mass  is  found,  a 
renal  anomaly  must  be  excluded.  If  it  is 
not  possible  to  make  a  positive  diagnosis 
of  the  extent  of  the  lesion  before  operation, 
the  operation  should  include  an  exploration 
of  both  kidneys. 
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system  represented  by  the  straight  collecting  tub- 
ules. Each  organ  is  formed  independently,  and 
possibly  as  a  result  of  changes  in  the  line  of  curva- 
ture of  the  caudal  extremity  of  the  spinal  column, 
ascends  until  by  the  end  of  the  third  month  of 
foetal  life  has  reached  its  adult  position.  Fusion 
of  the  renal  masses,  as  in  this  case,  would  cause 
retardation  in  the  ascent,  probably  as  a  result  of 
the  development  of  the  sacral  promontory,  which 
would  offer  obstruction  to  the  isthmus  in  the  mid- 
line and  prevent  the  normal  passage  upward  of 
the  lateral  masses  along  the  iliolumbar  grooves. 
Nature  vascularizes  the  renal  tissue  from  adjacent 
vessels  and  this  would  contribute  to  the  difficulty 
of  ascent,  as  illustrated  by  the  markedly  angular 
course  of  those  renal  arteries  in  our  specimen  which 
are  derived  from  the  anterior  surface  of  the  aorta 
near  its  bifurcation.  It  is  our  conception  that  the 
dum-bell  type  illustrates  fusion  of  tne  lower  poles 
of  the  primitive  kidneys  which  in  ascending  were 
rotated  as  it  were  on  their  backs  and  transversely, 
as  a  direct  result  of  retardation  in  ascent  of  the 
midportion  or  isthmus." 
Congenital  fusion  of  the  kidneys  finds  its  most  fre- 
quent expression  in  the  horseshoe  kidney.  There 
are  various  intermediate  forms  of  fusion  between 
this,  which  Rokitansky  calls  the  lowest  degree  of 
fusion,  and  the  highest  degree  of  fusion,  namely 
when  the  kidney  is  fused  into  a  discoidal  mass 
lying  usually  in  the  median  line,  misplaced  down- 
ward, and  often  provided  with  a  double  pelvis 
and  two  ureters. 
"Clinical  importance.  The  malformed  kidney  as  a 
rule  gives  rise  to  no  clinical  symptoms  unless  com- 
plicated or  through  pressure  as  the  result  of  mis- 
placement. Any  disease  to  which  the  normal 
kidney  is  subject  may  affect  the  malformed  organ, 
but  hydronephrosis  and  its  frequent  sequel,  pyone- 
phrosis, are  the  most  frequent  complications." 
Pressure  of  the  anomalous  vessels  on  the  ureter  is 
the  cause  in  the  majority  of  cases,  as  shown  by 
William  J.  Mayo  (Proc.  Surg.  Ass.,  191 1). 
*'  Important  steps  in  the  recent  progress  of  the  surgeiy 
of  the  horseshoe  kidney  are  the  division  of  anomal- 
ous blood-vessels  causing  ureteric  obstruction, 
division  of  the  isthmus  to  relieve  pressure  symp- 
toms, ureteropelvic  anastomosis,  plastic  operations 
on  the  renal  pelvis  for  hydronephrosis  and  hemi- 
nephrectomy  by  the  transperitoneal  route." 
Z5a.  Braasch,  W.  F.  The  clinical  diagnosis  of  congenital 
anomaly  in  the  kidney  and  ureter.  Tr.  Am.  Ass. 
Genito-Urin.  Surg.,  1913,  viii,  281. 
''A  review  of  the  records  of  abdominal  operations  at 
St.  Mary's  Hospital  (Mayo  Clinic)  for  the  past 
five  years  shows  that  gross  renal  and  ureteral 
anomalies  were  found  in  thirty-six  patients.  Of 
this  number  eighteen  were  operated  on  for  various 
pathologic  conditions  complicating  the  anomaly, 
and  seven  were  operated  on  for  abdominal  conditions 
other  than  those  of  the  kidney,  the  discovery  of 
which  was  largely  incidental  to  the  general  abdom- 
inal exploration.  In  the  last  three  years  the  records 
of  those  cases  in  St.  Mary's  Hospital  showed  that 
congenital  anomaly  was  diagnosed  clinically  in 
fourteen  patients;  of  this  number,  four  were  not 
operated  upon  for  various  reasons.  Postmortem 
records  of  the  last  one  hundred  and  seventy-one 
autopsies  made  at  the  clinic  showed  that  congenital 
anomaly  of  the  kidney  and  ureter  was  noted  in 
seven  cases,  or  over  4  per  cent  of  the  total.   This 
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number  includes  only  those  gross  anomalies  oc- 
curring in  the  adult  that  might  be  regarded  of 
surgical  importance  and  does  not  include  minor 
anomalies  so  frequently  found  in  the  urinary  tract 
such  as  supernumerary  and  aberrant  renal  blood 
vessels,  foetal  lobulation,  moderate  degree  of 
malposition,  nor  those  rather  frequent  instances 
of  partially  deformed  atrophic  kidneys  which  may 
be  due  either  to  congential  or  acquired  etiologic 
factors. 
The  pathologic  condition  existing  in  the  anomalous 
kidney  or  ureter  usually  calls  our  attention,  clini- 
cally, to  its  existence.  That  such  kidneys  are  pecul- 
iarly liable  to  disease  has  been  noted  by  various 
observers.  The  frequency  with  which  such  anoma- 
lies are  found  in  a  surgical  clinic  as  compared  with 
postmortem  records  of  a  ^neral  hospital  would, 
therefore,  be  at  least  partially  explamed  by  the 
fact  that  the  complicating  conditions  usually 
require  surgical  treatment." 
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TUBAL  AND  OVARIAN  HEMORRHAGE 

Its  Etiological  Relation  to  Pelvic  H-smatocele  and  Extra-Uterine  Pregnancy^ 

By  J.  WESLEY  BOVfiE,  M.D.,  F.A.C.S.,  Washington 


IN  considering  ovarian  and  tubal  haemor- 
rhages, I  am  excluding  those  forms 
arising  from  tubal  pregnancy  and  from 
overwhelming  trauma  or  haemophilia.  Many 
case  reports  were  of  virgins  and  one  in  a 
women  past  the  menopause. 

frequency 

Without  careful  study  of  ovarian  and  non- 
pregnant tubal  haemorrhage,  one  might  think 
its  occurrence  was  so  rare  as  to  be  a  novel  or 
grotesque  condition.  But  careful  analysis 
of  abdominal  surgical  work,  including  mi- 
croscopical study  will  demonstrate  that  it  is 
not  a  rare  condition.  As  an  instance,  I  may 
here  recite  briefly  the  history  of  a  patient 
seen  one  night  last  month  with  Dr.  A.  L. 
Stavely. 

A  spinster  of  32  years  usually  tardy  in  menstrua- 
tion, that  habitually  lasted  seven  days,  and  had 
ceased   menstruation  the  day  before,  fell  in  the 
street  at  midday  from  sudden  and  severe  pain  in 
the  hypogastrium  while  on  a  shopping  trip.  She  was 
removed  to  the  office  of  an  osteopathist  who  had 
been    treating    her    for    constipation    and    vague 
abdominal    pains.     She   required   the   patient    to 
drink  large  quantities  of  salt  water  which  failed  to 
cause  vomiting.    In  the  evening  there  was  general 
abdominal  rigidity  though  I  was  told  two  doses  of 
morphia  had  been  taken  during  the  preceding  two 
hours.    The  temperature  was  slightly  above  100°  F., 
and  pain  was  not  a  special  feature.    She  chatted 
with  me  while  I  made  a  vagino-abdominal  examina- 
tion that  revealed  retroversion  of  the  uterus  with 
some  enlargement  and  fixation  of  the  appendages. 
Dr;  Stavely  and  I  could  not  differentiate  between 
ovarian    haemorrhage,  appendicitis,  and  intestinal 
perforation,    but    the    condition    being    evidently 
some  grave  lesion  in  the  abdomen,  she  was  at  once 
opened  by  Dr.  Stavely  and  a  large  amount  of  free 
blood    that   had  escaped   from  a  small  ruptured 
ovarian  cyst,  the  diameter  of  which  he  estimated 
3S  three   inches,  was  found.    No  other  reason  for 
the  attack  was  found. 

Other  cases  might  be  cited  to  show  the 
Frequency  of  the  condition  and  particularly 
that  it  is  often  a  grave  one.  Novak  re- 
ported a  collection  of  40  cases  and  Jayle 
:7,  three  of  which  were  his. 


CAUSES 

Trauma  plays  a  part  in  producing  these 
haemorrhages  as  instanced  in  the  cases 
reported  by  Freeman,  Primrose,  and  many 
others.  The  ingestion  of  poisons  of  various 
kinds  are  reported  as  exciting  causes.  The 
ingestion  of  oxytoxics  and  emmenagogues  to 
interrupt  a  supposed  pregnancy,  especially 
when  it  did  not  exist,  has  been  the  cause  in 
many  cases.  No  doubt  toxic  conditions 
predispose  to  these  haemorrhages.  Inflamma- 
tory changes  and  other  pathologic  conditions, 
including  neoplasms,  are  causative  agents. 
Possibly,  instabiUty  of  ovarian  tissue  and 
maladjustment  of  the  internal  secretions 
at  puberty  are  provocative. 

Hemorrhage  from  the  fallopian  tube  may 
occur  from  general  conditions  that  similarly 
effect  other  tissues  and  need  not  be  considered 
here.  Venous  stasis  from  circulatory  distur- 
bances or  pressure  from  tumors  may  be  reason- 
ably included  in  a  list  of  its  causes.  Vicarious 
menstruation  may  occur  in  the  tube  as  well  as 
from  mucous  membranes  in  different  parts  of 
the  body.  While  I  have  not  found  case 
reports  in  the  hterature,  I  believe  it  can 
occur  in  infancy  as  well  as  can  haemorrhage 
from  the  ovary,  as  described  by  Tate,  B. 
Schultze,  and  others,  or  from  the  uterus, 
a  condition  often  reported  by  careful  observers. 
Tubal  neoplasms,  especially  carcinoma,  may 
give  rise  to  severe  haemorrhage.  Local  infections 
probably  constitute  a  frequent  cause  of  tubal 
haemorrhage.  Exposure  to  cold,  particularly 
during  or  immediately  before  menstruation 
has  been  regarded  by  several  reporters  as 
the  cause  of  ovarian  haemorrhage.  Doran  re- 
ports the  case  of  a  woman  critically  ill  from  a 
supposed  ruptured  tubal  pregnancy  in  which 
he  found  a  large  haematocele  formed  from 
blood  escaping  from  the  fimbriated  end  of  a 
tube  that  was  neither  ruptured,  pregnant,  en- 
larged or  inflamed.  No  cause  for  the  haemor- 
rhage was  given.  Beyond  doubt  tubal  preg- 
nancy is  the  cause  in  a  preponderating  pro- 
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portion  of  tubal  haemorrhages.  Inflamma- 
tory infiltrations  which  compress  and  obstruct 
venous  return  from  the  tubes  is  thought  to  be 
the  next  most  frequent  cause. 

Ovarian  hamorrhage  may  be  confined  within 
the  ovary,  constituting  one  or  more  haematom- 
ata  or  it  may  take  place  into  the  perito- 
neal cavity,  producing,  if  abxmdant,  an 
haematocele.  In  the  former  variety  it  may 
occur  in  the  stroma,  into  new-growths  or 
into  follicles  in  any  state  of  development. 
Several  such  haematomata  may  coalesce. 
Both  may  occur  coincidentally  and  in  fact, 
it  is  thought  follicular  may  lead  to  stromal 
and  vice  versa.  Between  1850  and  1859 
Nfelaton,  Rokitansky  and  Puech  had  published 
their  monographs  on  severe  follicular  haemor- 
rhaige.  If  before  or  during  follicular  haemor- 
rhage rupture  of  the  follicle  or  of  the  wall  about 
a  stromal  active  haemorrhage  occurs,  the  peri- 
toneum may  be  deluged.  Slight  haemorrhage 
from  the  follicle  is  regarded  as  a  normal 
incident  of  ovulation.  But  the  loss  of  more 
than  a  slight  amount  of  blood  in  this  manner 
must  be  regarded  as  pathologic.  Ovarian  haem- 
orrhage nearly  always  occurs  during  men- 
strual life.  Probably  its  occurrence  in 
the  postclimacteric  period  of  life  is  very 
rare.  R.  H.  Harte  reports  the  case  of  a 
woman  long  past  the  menopause  who, 
while  riding  in  a  carriage,  was  seized  with 
a  severe  attack  of  abdominal  pain  in  the 
region  of  the  appendix  vermiformis.  She  had 
a  history  of  chronic  appendicitis  and  the 
inference  was  that  that  disease  was  the 
cause  of  the  pain.  Not  improving  in  bed  the 
abdomen  was  opened  to  find  the  abdomen 
filled  with  blood  and  an  ovary  ruptured 
across  with  free  haemorrhage  from  it  going  on. 
The  ovary  was  found  to  contain  an  angio- 
sarcoma. Several  cases  at  birth  have  been 
reported  and  many  striking  ones  chronologi- 
cally near,  or  during,  the  first  menstrual  pe- 
riod though  these  two  epochs  in  life  cannot  be 
regarded  as  having  notable  predilection  for 
ovarian  haemorrhage.  Probably  conditions  of 
the  ovary  at  the  time  of  menstruation  afford 
the  most  potent  factor  in  predisposition. 
Certainly  a  very  large  proportion  of  the  report- 
ed cases  have  occurred  during  or  within  three 
days  of  menstruation.      Bloodgood's  2  cases 


occurred  the  day  before  menstruation  was  ex- 
pected. This  synchronization  between  men- 
struation and  ovarian  haemorrhage  has  been 
well  fixed  in  our  minds  since  Scanzoni  reported 
his  celebrated  case  in  which  at  autopsy  on  the 
body  of  a  young  girl  who  had  died  during 
menstruation,  he  found  three  liters  of  blood 
in  the  peritoneal  cavity,  clearly  from  a  rup- 
tured ovarian  follicle.  Many  like  repK)rts  are 
recorded  in  the  literature  of  the  Surgeon 
General's  Library.  Ovarian  pregnancy  was 
the  cause  in  one  of  the  35  cases  of  death 
from  ruptured  ectopic  pregnancy  rep)orted 
by  Formad.  But  as  less  than  25  authentic 
cases  of  this  form  of  pregnancy  have  been 
reported,  its  share  in  etiology  must  be  regarded 
as  small — quite  in  contrast  with  tubal  gesta- 
tion in  this  relation. 

The  form  of  ovarian  haemorrhage,  by  far 
the  most  frequent  and  most  interesting,  will 
be  discussed  more  fully  in  taking  up  the 
pathology  of  these  haemorrhages. 

PATHOLOGY 

No  other  organ  of  the  body  is  so  frequently 
the  seat  of  haemorrhage  as  is  the  ovary  and  a 
large  amount  of  literature  has  been  written 
on  the  pathology  of  the  ovary  in  ovarian 
haemorrhage.  Much  of  it  is  repetition.  I  shall 
not  discuss  the  pathology  of  haemorrhage  into 
the  wall  or  the  interior  of  ovarian  cysts,  at  or 
subsequent  to  twisting  of  the  pedicle,  which 
is  far  from  infrequent,  nor  will  I  take  up  ova- 
rian pregnancy. 

Stromal  hcemorrhage  is  commonly  preceded 
by  infection  of  the  ovary.  Chronic  ovaritis 
results  in  the  development  of  additional 
connective  tissue  which  frequently  prevents 
rupture  of  the  graffian  follicle  and  retains 
it  as  a  cyst.  A  sclerocystic  condition  is 
produced  and  fatty  degeneration  of  the 
blood-vessel  walls  of  the  stroma  follows. 
In  the  prolonged  ovarian  congestion  incident 
to  ovulation,  or  attempted  ovulation,  those 
vessel  walls  rupture,  allowing  the  escape 
of  blood  either  into  the  stroma  or  into  the 
cysts  retained;  in  one  or  several  areas.  This 
may  also  occur  without  ovaritis  as  is  well 
shown  in  the  case  reported  by  Whitehouse, 
which  occurred  in  a  single  woman  of  40  years 
and  whose  menstrual  periods  since  puberty  at 
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16  years  had  each  time  been  distressingly  pain- 
ful in  spite  of  dilatation  of  the  cervix  uteri 
and  curettage.     The  removed  ovaries   each 
contained  on  section  multiple  petechial  or 
punctiform    haematomata,    most    numerous 
in  the  subcortical  layer,  with  no  extensive 
extravasation'  at  any  place.   Corpora  lutea  of 
diflFerent  stages  of  retrogression  were  present. 
The  blood  cells  were  found  free  in  spaces  and 
confined  within  vessels.   Frequently  a  recent 
haemorrhage  was  found  abutting  against  one 
of  longer  duration,  the  contrast  being  very 
evident.   There  was  no  evidence  of  excess  in 
fibrous  tissue  or  of  inflammation.    Several 
writers  speak  slightingly  of  the  pathological 
and  chnical  significance  of  stromal  haemorrhage. 
But  the  pathologist  and  surgeon  of  gynecology 
lacks  such  disregard  for  the  gravity  of  this 
form    of    ovarian    haemorrhage.     Generally 
spfeaking  it  must  be  regarded  as  a  product  of 
sclerocystic  degeneration — chronic  ovaritis,  a 
condition  decidedly  prejudicial  to  the  integ- 
rity of  the  organ.    Yet  one  cannot  discredit 
the  follicular  form  as  a  cause  of  the  stromal 
variety.     Moreover,   infection  is  most  apt 
to  be  a  compUcation  of  stromal  haemorrhage. 
Several  authors  have  written  quite  lengthily 
of  the  pathology  of  ovarian  haematoma,  in- 
cluding corpus  luteum  cysts  and  I  shall  pass 
over  that  subject,  making  only  a  few  suggest- 
ive statements.    The  theca  interna  of  the 
maturing  follicle  contains  a  richly  supplied 
plexus  of  small  blood-vessels  which  penetrate 
to  the  tunica  granulosa.  Following  the  rupture 
of  the  follicle,  in  the  earliest  stages  of  the 
corpus  luteum,  a  much  richer  blood  supply 
is  developed  and  is  termed  by  writers  as  the 
stage,  or  period,  of  hyperaemia.   These  blood- 
vessels are  specially  well  developed  next  to 
the   tunica  granulosa   and   become   smaller 
there  when  the  lutein  layer  is  completed. 
But    the   thecal   vessels   remain   prominent 
until    retrogression    of    the   corpus   luteum 
is  nearly  completed.    In  a  large  proportion 
of  follicles,  death  of  the  ovum  occurs  in  an 
early  stage  of  development  and  a  gradual 
degeneration  of  the  tunica  granulosa  takes 
place.    As  a  result  of  this  death  at  various 
stages  of  development  of  the  follicle  a  great 
^variety   of   follicular   cysts   is   found,    with 
alls  varying  from  a  single  layer  of  cuboidal 


epitheUum  to  several  layers.  The  cavities 
are  found  in  various  stages  of  atresia  resulting 
from  absorption  of  surrounding  cell  layers, 
fibrous  tissue  taking  their  place  and  pro- 
ducing the  corpus  fibrosimi,  to  be  distinguished 
from  the  corpus  albicans — the  terminal  struc- 
ture of  the  corpus  luteiuri.  These  transitions 
were  well  shown  in  the  case  of  Whitehouse. 
Some  writers  state  the  follicular  form  of 
hemorrhage  is  much  rarer  than  supposed  and 
that  the  atretic  follicle  is  by  far  the  most 
frequent  site  of  ovarian  haemorrhage.  I 
believe  this  statement  is  true,  but  practically 
we  should  attach  but  little  importance  to  it  as, 
clinically,  the  time  of  predilection  of  such 
haemorrhage  into  atretic  follicles  when  of 
severe  type,  is  during  or  very  near  menstrua- 
tion— the  usual  time  of  severe  haemorrhage 
from  follicles.  Moreover,  the  atretic  folli- 
cular form  is  usually  not  attended  by  such 
grave  symptoms  as  appear  with  haemorrhage 
into  the  follicle,  or  corpus  luteum.  Exceptions 
are  those  rare  cases  in  which  rupture  of  the 
ovary  with  haemorrhage  occurs,  somewhat  as 
in  the  case  of  the  ruptured  tube.  The  large  fol- 
licle, nearly  or  completely  developed,  is  far 
more  easily  ruptured,  with  alarming  symptoms, 
than  is  the  atretic  follicle,  thou^  the  much 
greater  nimiber  of  the  latter  might  make  the 
incidence  of  the  site  of  haemorrhage  in  favor 
of  it.  Haemorrhage  from  the  corpus  luteum 
with  resulting  intraperitoneal  haematocele 
seems  so  simple  and  easy  that  one  wonders 
at  its  infrequent  recognition.  Like  early 
tubal  gestation,  it  may  occur  in  a  small  degree 
without  notable  clinical  evidence  and  probably 
often  is  unrecognized  before  operation  or 
autopsy  in  but  a  maryelously  small  percent- 
age of  cases.  Under  such  conditions  to  doubt 
that  slight  ovarian  haemorrhages  may  occur 
without  even  suspicion  is  illogical. 

The  large  number  of  cysts  often  seen  in  the 
ovary  is  not  wholly  indicative  of  a  sclerocystic 
condiition,  i.  e.,  the  ovary  that  is  undergoing 
chronic  mflammatory  changes,  and  commonly 
has  constricted  zones  outUned  on  the  surface 
by  girdUng  grooves  underlaid  by  fibrous 
tissue,  though  earlier,  before  contractions 
have  taken  place,  the  surface  resemblance 
to  the  cystic  ovary  is  strikingly  great.  The 
so-called  '* cystic  degeneration"  is  produced 
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by  overstimulation  in  the  process  of  matura- 
tion of  follicles  which  have  aborted  and  be- 
come atretic  follicular  cysts.  It  may  be  well 
to  mention  in  passing,  that  "cystic  ovaries" 
are  indicative  of  ovarian  hyperstimulation  and 
overactivity  rather  than  of  hypofunction  and 
disease  and  ccBteris  paribus,  to  be  preserved 
rather  than  ablated.  The  sclerocystic  ovary 
does  not  or  should  not  enjoy  such  favorable 
consideration.  No  doubt  haemorrhage  into 
these  cysts  is  very  common  and  equally 
probable  is  it  that  it  results  in  unimportant 
phenomena.  However,  this  result  is  not 
always  so  innocent.  As  these  atretic  cysts 
are  so  remarkably  thinly  lined  before  they 
become  corpora  fibrosa  and  are  siunrounded 
by  such  a  great  development  of  young  blood- 
vessels, haemorrhage  into  them  might  be 
expected  to  occur  commonly.  Probably 
the  high  degree  of  intracystic  pressure,  really 
greatest  at  this  juncture,  from  general  ova- 
rian hyperaemia,  and  which  to  a  greater  or 
lesser  degree  neutralizes  intravascular  pressure 
accounts  for  it.  It  often  occurs  that  such 
haemorrhages  into  multiple  cysts  cause 
multiple  haematomata  which  coalesce  to 
form  large  haematomata.  Either  the  small 
or  the  large  ones  may  rupture  into  the 
peritoneimi  with  more  or  less  severe  resulting 
haemorrhage,  when  once  the  intracystic  ten- 
sion is  removed.  The  naked  eye  appearance 
of  such  conditions  does  not  enable  one  to 
distinguish  the  cystic  from  the  sclerocystic 
ovary,  unless  the  presence  of  pre-existing 
ovarian  adhesions,  or  girdling,  constricting 
bands  of  fibrous  tissue  are  present.  The 
microscopical  evidence,  however,  should  be 
ample  for  differentiation.  Ofttimes  the 
intracystic  pressure  is  sulBScient  to  prevent 
invasion  by  blood  that  escapes  from  the 
perifollicular  zone  of  new  blood-vessels,  small 
infarcts,  more  or  less  zonal  in  shape,  forming 
outside  the  cyst  lining  and  easily  becoming 
stromal  haematomata. 

In  the  corpus  luteum  the  granulosal, 
zonal  plexus  of  blood-vessels  is  probably  more 
extensively  developed  than  in  the  atretic 
form  of  follicle  and  in  addition  vascularization 
inside  the  follicle  takes  place;  the  two 
processes  overlapping  chronologically,  in  fact. 
The  vascular  area  forms  a  lutein  layer  that 


is  in  turn  abundantly  supplied  by  capillaries 
from  the  perigranulosal  area.  At  this  time  a 
moderate  amount  of  blood  escapes  into  the 
cavity  of  the  corpus  luteum  and  becomes 
adherent  just  within  the  layer  of  the  lutein 
tissue.  Early  in  the  development  of  the  corpus 
luteiun,  in  fact  until  the  corpus  luteum  is 
well  matured,  haemorrhage  may  occur  from 
the  vascularized  area  into  the  luteal  cavity 
and  perhaps  the  blood  be  poured  into  the 
peritoneal  cavity.  Haemorrhage  into  the 
luteal  cavity  may  be  so  great  as  to  interfere 
markedly  with  the  process  of  maturation. 
Later,  however,  this  type  of  haemorrhage  is 
less  liable  to  occur  as  the  blood-vessel  walls 
become  more  resistant  as  do  the  walls  of  the 
corpus  luteum. 

SYMPTOMS 

Non-gestational  tubal  haemorrhage  probably 
has   no    diagnostic   symptom   or  symptom- 
complex.    The  symptoms  of  ovarian  haemor- 
rhage are  by  no  means  distinctive.    They 
vary  from  none  known  in  cases  in  infancy 
found  at  autopsy  to  those  at  puberty  resem- 
bling very  closely  dysmenorrhoea  of  ovarian  or 
cervical   origin   and   even    to    those   severe 
attacks  that  have  caused  death  or  led  to 
emergency  abdominal  sections,.      Usually  a 
history  of  sudden  exertion  that   indirectly 
influenced  the  pelvic  region  has  been  followed 
by   a   very   severe   degree   of   pelvic  pain, 
paroxysmal  or  quite  continuous.    Sometimes 
the   pain   is   referred   to    the    umbilicus  or 
epigastrium,  gradually  limiting  itself  to  the 
affected  ihac  fossa  or  lower  abdominal  zone, 
vomiting  and  collapse  soon  following.  In  some 
cases   the   pain   has   been   well    distributed 
throughout  the  abdomen  and  pelvis.   General 
tenderness    and    muscular    rigidity    of   the 
whole  abdomen  is  usually  present.    Vagino- 
abdominal examination  reveals  great  tender- 
ness about  the  appendages.    Wilson  says  the 
shock  where  there  is  no  actual   peritoneal 
haemorrhage  is  out  of  all  proportion  to  the 
extent  of  the  lesion  found.  He  states  the  two 
cardinal  symptoms  are  abdominal  pain  and 
uterine  haemorrhage.  Other  observers  scarcely 
subscribe  to  this  statement  but  place  stress 
upon  interference  with  abdominal  movements 
of   respiration.    As  many  of    the  cases  oc- 
curred at  or  very  near  the  menstrual  p)eriod 
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the  value  of  uterine  haemorrhage  may  be 
questioned. 

Slight  cases  may  clear  up  in  a  few  days  but 
the  severer  types  oflFer  no  such  happy  result. 
Wilson  thinks  interruptions  of  the  menstrual 
periods  from  *'coW  with  severe  pains, 
so  common  in  yoimg  girls,  are  often  cases  of 
ovarian  hemorrhage. 

Probably  careful  analysis  of  a  case  would 
permit  differentiation  of  the  varieties,  as 
in  early  infancy  and  early  menstrual  activity 
the  follicular  variety  would  be  most  likely 
and  the  corpus  luteal  and  stromal  to  be 
least  common.  As  infections  become  more 
common  in  later  years  the  incidence  of  the 
stromal  variety  would  seem  to  be  increased. 
Moreover,  stromal  and  corpus  luteal  haemor- 
rhages would  not  be  so  common  at  or  very 
near  the  menstrual  p)eriod. 

Clinical  observation  bears  out  this  state- 
ment. In  the  stromal  variety  a  history  of 
irregular  or  delayed  menstruation  is  present 
and  to  this  is  often  added  evidence  of  long 
standing  pelvic  disease.  In  several  instances 
the  history  was  strikingly  significant  of  tubal 
pregnancy.  I  have  a  very  strong  conviction 
that  the  diagnosis  of  ovarian  hemorrhage 
will  be  as  clear  as  of  ectopic  gestation  and 
its  subdivisions  easier  to  differentiate  than 
are  tubal  abortion  and  tubal  rupture. 

DIAGNOSIS 

In  but  few  cases  have  correct  diagnoses 
been    made    before    operation    or   autopsy. 
One   can  most  easily  realize   this  fact   by 
reading  Primrose^s  paper  and  the  discussion 
of  it  in  the  thirtieth  volume  of  the  trans- 
actions  of  the  American  Surgical  Association 
(191 2).    Research  of  the  literature  presents  an 
alarming  picture  with  its  reports  of  cases 
of  ovarian  and  tubal  haemorrhage  that  had 
S3anptoms    calling    for    immediate    surgical 
treatment  or  having  a  rapidly  fatal  termina- 
tion   without   previous   recognition.     Many 
have  first  been  suspected  at  autopsy.  Probably 
many  in  the  future  will  not  be  decided  by 
either  of  these  procedures  alone.    In  these 
the  microscope  will  be  of  paramount  import- 
ance in  making  the  positive  diagnosis.    This 
statement  has  been  indelibly  impressed  upon 
me  by  its  use  in  my  doubtful  cases  of  ectopic 


gestation.  In  1897,  I  brought  this  matter 
to  the  attention  of  the  Southern  Surgical 
and  Gynecological  Association  and  in  1914 
to  that  of  the  Gsoiecological  Section  of  the 
American  Medical  Association.  Last  year  I 
again  presented  it  to  the  first  named  organiza- 
tion. This,  then  is  my  fourth  paper  on  the 
subject,  written  as  an  appeal  to  my  confreres 
for  more  attention  to  be  given  to  the  subject 
of  ovarian  and  tubal  haemorrhage  not  due  to 
pregnancy.  It  must  be  distinguished  from 
tubal  pregnancy,  ulcer  of  the  intestine, 
appendicitis,  and  ingestion  of  poisons.  I 
need  not  dwell  upon  this  phase  of  the  subject. 
My  paper  of  1904,  referred  to  was  based 
upon  10  cases  of  supposed  ectopic  gestation 
in  which  the  microscope  refuted  the  diagnosis. 
In  December,  191 7,  I  reported  upon  19 
later  cases,  15  tubal  and  4  ovarian,  with  the 
same  postoperative  provisional  diagnosis. 
Microscopical  reports  on  these  reject  13 
tubal  and  all  of  the  ovarian  cases.  I  am 
confident  several  of  these  cases  had  as  much 
local  evidence  of  pregnancy  as  many  I  have 
seen  in  the  hands  of  others  in  which  the 
microscopical  diagnosis  was  accepted  without 
question.  One  can  easily  appreciate  the 
rank  injustice  of  such  an  incomplete  diagnosis 
in  virgins  and  widows. 

PROGNOSIS 

I  have  already  referred  to  the  tragic 
character  of  many  cases  of  these  forms  of 
intraperitoneal  hsemorrhage.  Their  gravity 
may  be  appreciated  when  it  is  recalled  that 
many  of  the  foremost  abdominal  surgeons 
of  the  last  40  years  have  done  emergency 
operations  for  their  relief  under  the  diagnosis 
of  ruptured  tubal  pregnancy,  appendicitis, 
etc.  Among  these  may  be  mentioned  Alban, 
Doran,  Edgar,  Galabin,  Hind,  J.  A.  Lee, 
and  Tate.  Depage  reports  a  case  of  intra- 
peritoneal rupture  of  an  ovarian  hematoma 
in  which  he  promptly  operated  with  a  diag- 
nosis of  acute  appendicitis  with  perforation. 
Primrose  reports  2  cases  which  I  have 
abstracted  as  follows: 

Case  i.  A  woman  of  35  years,  mother  of  twins 
of  3/^  years,  her  only  pregnancy;  lifted  a  heavy 
chest  two  days  before  a  menstrual  period  was 
expected    and    experienced    sudden,    severe    pain 
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in  the  hypogastrium,  nausea  and  vomiting.  He 
found  her  twelve  hours  later  anaemic,  having  a 
pinched  and  anxious  expression,  temperature  99.6°  F, 
and  pulse  130,  marked  abdominal  distention  and 
uniform  rigidity.  Palpation  at  once  induced 
vomiting;  general  abdominal  tenderness  but  most 
marked  in  left  lower  quadrant.  Abdominal  section 
revealed  a  very  large  quantity  of  blood  in  the 
abdominal  cavity  and  a  ruptured  haemorrhagic 
cyst  in  the  left  ovary  from  which  arterial  blood 
was  spurting  in  a  pulsatile  fashion. 

Case  2.  Exceptionally  active  woman  of  40  years 
two  days  before  a  menstrual  period  was  due  was 
awakened  at  2  a.  m.  with  pain  in  abdomen.  Seen 
16  hours  later  the  temperature  was  normal  but 
severe  local-pain  and  vomiting  were  present.  Opera- 
tion four  hours  later  for  appendicitis,  through  right 
lateral  incision.  Fluid  blood  welled  up  into  the 
wound  and  a  midline  incision  was  made.  A  large 
amount  of  blood,  fluid  and  coagulated  blood  was 
found.  The  right  ovary,  considerably  enlarged, 
contained  a  ruptured  follicle  from  which  the  haem- 
orrhage occurred.  No  microscopic  evidence  of  preg- 
nancy or  malignancy  was  found. 

Bloodgood  reports  two  cases  of  pelvic 
haematomata  in  which  operation  with  a 
provisional  diagnosis  of  appendicitis  was 
done  one  day  before  the  menses  were  due; 
one  was  tubal  and  the  other  ovarian  in 
origin.  Ellsworth  reports  a  case  of  a  girl  of 
18  years  operated  on  in  first  24  hours  for 
appendicitis.  The  appendix  was  found  to  be 
normal  and  there  was  notable  intraperitoneal 
haemorrhage.     A  small  laceration  was  found 


in  the  fallopian  tube  one  inch  from  fim- 
briae and  from  it  bleeding  was  continuing. 
The  microscope  revealed  no  evidence  of  preg- 
nancy. Leonard  Freeman  reports  the  case  of 
an  athletic  young  woman,  who,  in  vaulting 
over  a  fence,  experienced  violent  pain  in  the 
lower  part  of  the  abdomen  and  went  into 
collapse.  The  abdomen  was  opened  and  the 
fallopian  tube  found  torn  near  its  middle. 
The  uterus  and  appendages  appeared  other- 
wise normal  with  no  evidence  of  pregnancy. 

RELATION  TO  PELVIC  ttfiMATOCELE 

Pelvic  intraperitoneal  haemorrhages  of 
various  structures  go  to  make  up  the  imme- 
diate causes  of  pelvic  haematocele.  But  non- 
gestational  tubal  and  ovarian  haemorrhage 
next  to  tubal  pregnancy,  are  the  chief  causes 
and  should  always  be  considered  in  connection 
with  such  haematocele.  Particularly  is  this 
true  when  such  elements  as  ingestion  of 
poisons,  oxy toxics  or  emmenagogues;  early 
menstrual  life  or  postclimacteric;  trauma  or 
general  conditions  earlier  mentioned  occur. 

TREATMENT 

In  the  milder  forms  of  the  condition  rest 
and  anodynes  may  meet  all  indications.  In 
the  severer  forms  the  same  rules  apply  as  are 
employed  in  treating  ectopic  pregnancy. 
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CLINICAL  DATA  ON  CHORIO-EPITHELIOMA  WITH  END-RESULTS  OF 

OPERATIVE  TREATMENT^ 

By  raRAM  N.  VINEBERG,  M.D.,  F.A.C.S.,  New  York 


THERE  probably  is  no  more  interesting 
topic  in  the  whole  domain  of  gynecology 
than  that  of  chorio-epitheUoma.    An 
entirely  physiological  process,  by  slightly  over- 
stepping its  bounds,   becomes,   at  once,   a 
highly  maUgnant  condition  with  rapid  and 
extensive  metastases.  Although  it  is  generally 
associated  with  gestation,  it  may,  neverthe- 
less, occur  in  individuals  in  whom  pregnancy 
can  positively  be  excluded,  as,  for  example, 
in  a  very  young  female,  or  in  a  male.    Its 
development,  under  these  conditions,  forms 
a  most   interesting   chapter   in   pathology. 
Another  curious  feature  is  its  occasional  de- 
velopment, originally  in  areas  more  or  less 
remote  from  the  site  of  the  ovular  implanta- 
tion, while  this  remains  free  from  the  process. 
These  and  several  other  points  in  the  pathol- 
ogy of  the  condition  form  a  very  tempting 
topic,  but  as  they  have  already  been  so  fully 
discussed  in  the  literature  by  distinguished 
and  capable  pathologists,  the  writer  felt  it 
would  be  more  within  his  powers  to  take  up 
the  ch'nical  side,  which,  until  now,  has  been 
very  niuch  neglected.   His  contribution  upon 
this  aspect  of  the  subject  is  based  upon  nine 
personal  cases  and  upon  a  close  and  rather 
extensive  study  of  the  literature.    It  is  gen- 
erally agreed  that  there  are  two  varieties  of 
chorio-epitheUoma,  the  one  highly  maUgnant, 
the   other  semi-benign.    The  chief  interest 
to  us  as  clinicians  is:  Are  there  any  means  of 
distinguishing    the    one    from    the    other? 
Marchand,  who  undoubtedly  is  the  greatest 
authority  upon  the  subject,  and  who,  as  we  all 
know,    has  done  so  much  to  establish  its 
pathology,  frankly  confesses  he  has  failed  to 
recognize    any    histological    differences    be- 
tween the  two  varieties.   A  few  pathologists, 
however,  notably  V.  Velits,  Robert  Meyer, 
and    Ewing,  have  attempted  to  point  out 
features  of  differentiation,  but  their  observa- 
tions  have  not  been  confirmed  by  others. 
Several    eminent    pathologists,    whom    the 
writer  has  personally  interviewed,  emphatical- 
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ly  stated  they  were  unable  to  recognize  any 
histological  differences.  The  consensus  of 
opinion,  therefore,  at  present  is  that  there 
are  no  definite  histological  features  char- 
acterizing the  one  variety  from  the  other. 

Frequency.  The  number  of  cases  recorded 
in  the  literature  has  been  variously  stated. 
For  instance,  P6ry,  in  1910,  stated  there  were 
700  cases  on  record.  He  has  been  frequently 
quoted.  The  figures  are  entirely  too  high. 
Pollosson  and  Violet,  in  1913,  made  a  very 
careful  collection  of  the  recorded  cases  and 
they  accept  Briquel's  collection,  in  1903,  of 
217  cases.  From  that  date  until  1913,  they 
collected  238  more  cases,  making  in  all  455 
cases.  From  1913  up  to  the  end  of  191 7,  the 
writer  has  foimd  recorded  in  the  literature  69 
cases  which  with  his  series  of  9  cases  make  a 
total  of  78  cases.  Of  course,  it  must  be  borne 
in  mind  that  during  this  period  the  literature 
coniing  to  us  from  Germany  and  Austria  has 
been  very  scant. 

Etiology.  With  very  few  exceptions,  preg- 
nancy has  preceded  the  development  of  the 
growth;  it  is,  therefore,  essentially  a  disease 
of  fertile  women.  But,  as  Teacher  states, 
whether  race,  climate,  or  social  conditions 
exert  any  influence  upon  its  occurrenpe,  we 
do  not,  at  present,  know.  The  ages  at  which 
it  has  occurred  have  varied  from  17  to  55 
years.  In  the  series  of  189  cases  tabulated  by 
Teacher  in  1903,  the  average  age  was  33 
years,  57  per  cent  of  the  total  number  occurred 
between  the  ages  of  20  and  40  years,  but 
there  were  6  cases  below  20  and  9  cases  over 
SO  years. 

In  the  writer's  series  of  78  cases,  4  were 
under  20  years;  13  were  between  20  and  25; 
21  were  over  40  years,  of  these  8  were  50  and 
over. 

The  number  of  cases  below  20  years  and 
over  50  years  is  of  great  interest,  and  un- 
doubtedly has  some  bearing  upon  the  fact 
that  hydatid  mole  which  is  the  most  frequent 
cause  of  the  growth,  is  more  often  met  with 
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at  the  extremes  of  fertile  life.  Another  factor 
of  interest  is  that  the  frequency  of  the  disease 
runs  parallel  with  the  degree  of  fertility. 

In  156  cases  of  Teacher's  series,  in  which 
the  necessary  data  were  available,  5  per  cent 
occurred  in  connection  with  the  first  preg- 
nancy, 15  per  cent  with  the  second  pregnancy, 
28  per  cent  with  the  second  or  third  pregnan- 
cies. On  the  other  hand,  BriqueFs  158  cases 
in  his  series  of  181,  give  a  much  higher  per- 
centage with  the  second  and  third  pregnancies: 
33,  or  21  per  cent,  with  the  second  pregnan- 
cies; 31,  or  20  per  cent,  with  the  third  preg- 
nancies; and  74,  or  47  per  cent,  with  the  fourth 
or  more  pregnancies. 

It  is  interesting  to  note  the  period  elapsing 
between  the  last  pregnancy  and  the  develop- 
ment of  the  disease;  in  other  words,  the  period 
of  latency.  This,  very  often  is  not  easily 
defined,  as  it  usually  has  to  be  based  upon 
the  occurrence  of  the  first  symptom,  which 
is  generally  haemorrhage,  or  upon  the  ap- 
pearance of  a  characteristic  tumor  in  the 
vagina  or  vulva. 

The  period  of  latency,  in  the  cases  recorded 
has  varied  from  a  few  weeks  to  several  years; 
the  longest  period  stated  is  21  years. 

Many  writers  doubt  the  accuracy  of  the 
long  period  of  latency  stated  in  several  cases. 
They  assimie  that  a  miscarriage  of  an  early 
gestation  had  been  overlooked.  Be  that  as  it 
may,  there  are  some  cases  with  incontrovert- 
ible evidence  that  several  years  elapsed  be- 
tween the  last  possible  gestation  and  the 
development  of  the  growth.  Such  a  case  is 
reported  by  Kroesing.^  The  patient  was  52 
years  of  age;  5>^  years  before,  the  uterus  had 
been  emptied  of  a  hydatid  mole;  2%  years 
later,  both  ovaries  were  removed.  At  this 
time  the  uterus  looked  perfectly  normal. 
Following  the  operation  there  was  a  complete 
cessation  of  the  menses,  3^  years  later,  and 
S>^  years  after  the  hydatid  molar  pregnancy, 
the  uterus  was  removed  for  metrorrhagia  and 
was  found  to  be  the  seat  of  chorio-epithelioma. 

Bearing  upon  this  point,  Emil  Ries,  of 
Chicago^  has  made  a  most  interesting  and 
unique  observation.  In  a  uterus  containing 
several   fibroids   that   he   removed   from   a 
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woman  who  had  not  been  pregnant  for  i8 
years,  he  noticed  a  long  thread-lie  formation 
hanging  from  the  left  uterine  horn.  This,  on 
microscopic  examination,  proved  to  be  a  vein 
containing  degenerated  chorionic  villi.  No 
chorionic  epithelia  were  found  on  these  villi, 
which,  according  to  Dr.  Ries,  would  account 
for  the  non-development  of  chorio-epithe- 
Uoma  in  that  instance.  The  finding  demon- 
strated beyond  a  question,  the  long  period 
(in  this  instance  i8  years),  during  which 
chorionic  villi  may  remain  latent  in  the 
system. 

There  cannot  be  much  doubt  that  in  many 
of  the  cases  reported  with  a  latent  period  of  a 
few  weeks,  the  growth  had  already  existed 
before    the   termination   of   the   pregnaiiq\ 
In  our  Case  8,  the  growth  was  detected  with 
the  exploring  finger,  after  manually  emptying 
the  uterus  of  a  hydatid  mole.    Similar  cases 
are  reported  by  Eden,*  Kelly  and  Workman.* 
In  Pick's*  famous  case,  the  growth  in  the 
vagina  developed  during  the  presence  of  a 
hydatid  mole  in  the  uterus  (fourth  month  of 
gestatiori).     Wallart   reported   a   metastatic 
growth  in  the  eighth  month  of  pregnancy. 
Von    Rosthorn,    Poten    and  Wasmer,  each 
observed  a  metastatic  growth  in  the  vagina 
before  the  expulsion  of  a  hydatid  mole.  The 
case  reported  by  Jellinghaus*  evidently  be- 
longed to  this  class.  The  patient  was  curetted 
for  a  hydatid  mole.    She  continued  to  bleed, 
was  again  curetted  and  then  subjected  to  a 
hysterectomy,    five    weeks    after    the   first 
curettage*  A  growth  was  found  in  the  uterus. 
Jellinghaus,  in  the  writer's  opinion,  evidently 
failed   to  recognize  the  significance  of  the 
course  of  events  in  his  case,   otherwise  he 
would  not  make  the  recommendation  that 
every  case  of  hydatid  mole  should  be  sub- 
jected  to  a  second  curettage,   three  weeks 
after  the  first,  to  ascertain  whether  any  cystic 
villi  are  present,  and  if  found,  hysterectomy 
should  be  done. 

But  the  treatment  of  hydatid  mole,  in 
reference  to  chorio-epithelioma,  will  receive 
attention  later  on.  Bovee^  reports  an  interest- 

*  Proc.  Royal  Soc.  Med..  Lond.,  1913-14,  vii,  146. 
^  Glasgow  M.  J.,  X906,  Sept. 
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ing case  in  this  connection.  Ina fibroid  tumor 
of  the  uterus,  complicated  with  pregnancy, 
which  he  removed,  a  chorio-epitheliomatous 
growth  was  accidentally  found  in  the  wall  of 
the  uterus. 

A  most  important  consideration  is  the 
nature  of  the  pregnancy  preceding  the  disease. 
In  Teacher's  series  of  188  cases,  73  cases,  or 
35  per  cent,  followed  hydatid  mole;  59  cases, 
or  31  per  cent,  followed  abortion;  49  cases,  or 
28  per  cent,  followed  labor  at  or  about  term; 
7  cases,  or  4  per  cent,  followed  extra-uterine 
gestation. 

In  PoUosson  and  Violet's  series  of  455  cases, 
including  Briquel's  series  of  217  cases,  203 
cases,  or  45  per  cent,  followed  hydatid  mole; 
135  cases,  or  30  per  cent,  followed  abortion; 
99  cases,  or  21  per  cent,  followed  labor  at  term; 
12  cases,  or  2.5  per  cent,  followed  extra- 
uterine gestation;  6  were  doubtful. 

In  Hitschmann  and  Cristofoletti's  series 
of  240  cases,  116  cases,  or  48  per  cent,  fol- 
lowed hydatid  mole;  73  cases,  or  30  per  cent, 
followed  abortion;  51  cases,  or  21  per  cent, 
foUowed  normal  labor. 

They  also  give  statistics  of  200  cases  of 
hydatidform  mole,  of  which  15  or  7.5  per  cent 
were  followed  by  chorio-epithelioma.  Teacher 
is  of  the  opinion  that  this  figure  is  too  high; 
as  five  of  the  cases  were  recorded  by  Kromer, 
and  as  they  all  recovered  after  operation,  he 
is  inclined  to  question  the  validity  of  the 
diagnosis  of  malignancy.  Omitting  these 
cases  of  Kromer,  the  percentage  is  5,  which 
Teacher  thinks  is  still  too  high. 

Symptomatology,  The  most  characteristic 
and  prominent  symptom  is  uterine  haemor- 
rhage. This,  as  a  rule,  is  very  profuse  and 
may  even  be  alarming,  as  occurred  in  one  of 
my  cases  (Case  i).  The  second  haemorrhage 
was  so  great  that  the  patient  became  mark- 
edly exsanguinated  in  a  few  minutes,  and  it 
appeared  to  me,  she  would  have  bled  to  death, 
if  I  had  not  at  once  packed  the  uterus  and 
vagina  tightly  with  gauze. 

However,  in  many  instances,  the  bleed- 
ing may  be  only  of  moderate  amount,  but 
protracted,  simulating  that  which  accom- 
panies ordinary  placental  or  decidual  residue. 
As  a  rule,  the  patient  is  subjected  to  a  curet- 
tage, but  it  is  found  that  the  bleeding  soon 


recurs.  This  of  itself  should  excite  suspicion. 
But  it  is  not  uncommon  to  read  in  the  litera- 
ture of  cases  that  had  been  subjected  to  as 
many  as  four  or  five  or  six  curettages,  before 
the  condition  was  suspected.  The  persistence 
and,  at  times,  very  abundant  bleeding  soon 
lead  to  marked  anaemia,  with  its  train  of 
symptoms,  cachexia  becomes  manifest,  the 
patient  feels  and  looks  ill,  and  a  septic  con- 
dition may  intervene.  The  latter  is  par- 
ticularly prone  to  occur  when  several  curet- 
tages have  been  done.  This  occurred  in  one 
of  the  writer's  cases  (Case  7),  the  only  fatal 
one  in  the  series. 

In  growing  the  tumor  occasionally  per- 
forates the  uterus;  then  there  may  be  a  most 
profuse  intraperitoneal  haemorrhage,  sim- 
ulating ruptured  tubal  pregnancy  of  the  cata- 
cylsmic  typ>e.  T.  Wilson*  reports  a  case  of  this 
kind  and  a  few  others  are  found  in  the 
literature.  In  very  rare  instances,  even  when 
the  growth  is  situated  at  the  placental  site, 
bleeding  may  be  entirely  absent,  as  in  a  case 
reported  by  Lichtenstein.*  Even  amenorrhoea 
of  three  or  four  months'  duration,  has  been 
observed  in  a  few  cases  (Eden,  Cataruni,  and 
others).  This  singular  phenomenon  has  been 
observed  only  in  cases  following  hydatid 
mole.  PoUosson  and  Violet'  draw  attention 
to  the  presence  of  colic-like  pains,  caused  by 
the  expulsion  of  blood  clots  or  of  debris  of  the 
growth.  A  dull  pain  is  an  accompaniment 
of  the  later  stages  of  the  disease,  when  the 
broad  ligament  becomes  involved.  Haemopty- 
sis is  an  important  symptom  and  may  man- 
ifest itself  comparatively  early  in  rapidly 
advancing  cases.  It  usually  indicates  the 
presence  of  pulmonary  metastases  (Teacher). 
In  some  instances,  when  the  symptoms, 
referable  to  the  genital  tract,  were  not  dis- 
tinct or  absent,  a  diagnosis  of  pulmonary 
phthisis  was  made. 

In  many  cases,  an  early  evidence  of  the 
disease  is  the  appearance  of  characteristic 
tumors  in  the  vaginal  walls,  most  frequently 
in  the  anterior  wall,  near  the  urethral  meatus. 
These  may  vary  in  size  from  that  of  an  almond 
to  that  of  a  hen's  egg.  When  they  attain  the 
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latter  size  they  axe  usually  single.  They 
possess  a  deep  bluish  color  and  appear  very 
vascular.  In  other  instances,  several  small 
papxiles  will  appear  in  the  vaginal  walls, 
preferably  on  the  posterior  wall,  correspond- 
ing in  size  to  that  of  a  split  pea.  They  have 
the  characteristic  bluish  appearance  and 
seem  as  if  they  were  situated  beneath  the 
vaginal  mucosa.  The  uterus  is  usually  found 
enlarged,  the  degree  of  enlargement  varying 
from  that  corresponding  to  the  gravid  organ 
at  six  weeks,  to  that  at  twelve  weeks.  The 
cervical  canal  may  be  patulous,  readily  ad- 
mitting the  index  finger,  thus  permitting  an 
exploration  of  the  cavity.  The  growth  then 
will  be  felt  as  a  hard  nodule  of  variable  size, 
with  a  distinct  excavation  in  the  center. 
When  it  can  positively  be  concluded  that 
the  excavation  had  not  been  artificially  pro- 
duced by  a  previous  curettage,  one  is  safe  in 
making  the  diagnosis  of  chorio-epitheUoma. 
In  one  of  the  writer's  cases  (Case  8)  he  was 
able  to  reach  the  correct  diagnosis  on  the 
strength  of  this  finding,  even  in  the  face  of  a 
negative  report  by  the  pathologist,  from  an 
examination  of  the  curetted  material.  But 
not  infrequently  the  uterus  may  not  be 
appreciably  enlarged,  the  growth  being  of 
very  small  dimensions,  as  has  been  recorded  in 
several  cases  in  the  literature.  The  writer,  in 
his  series,  met  with  one  instance,  in  which 
the  growth  was  no  larger  than  a  cherry,  and 
was  situated  beneath  the  peritoneal  covering, 
near  the  left  comu,  the  uterus,  in  that  instance 
naturally,  not  being  perceptibly  enlarged. 

In  some  of  the  cases  recorded  in  the 
.literature,  there  was  an  entire  absence  of 
symptoms  referable  to  the  genital  tract,  the 
first  manifestation  of  the  disease  being  symp- 
toms due  to  a  cerebral  or  spinal  tumor,  or  to 
pulmonary  metastasis.  A.  Straume^  reports 
a  case  diagnosed  as  pulmonary  tuberculosis, 
on  account  of  haemoptysis,  dyspnoea,  and 
pain  in  the  chest.  There  was  no  bleeding 
from  the  genitals,  neither  was  there  a  history 
of  a  hydatid  mole,  abortion,  or  labor  at  term. 

A.  Kedrierski^  reports  a  case  in  which 
paraplegia  developed  eight  months  after  last 
delivery  at  term.    At  the  autopsy  a  chorio- 

1  Petersburg  med.  Wchnschr.,  1910,  No.  28. 
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epitheliomatous  growth  was  found  in  the 
spinal  cord,  at  the  level  of  the  fourth  lumbar 
vertebra.  Similar  growths  were  found  in  the 
lungs,  liver,  and  both  ovaries.  The  uterus  and 
vagina  were  entirely  free  of  growths. 

Chorio-epithelioma  in  connection  with  ectopic 
pregnancy.  There  are  13  cases  recorded  in  the 
literature  of  chorio-epithelioma  in  the  tube. 
The  resulting  mass  has  varied  in  size  from 
that  of  a  hen's  egg  to  that  of  an  adult  head. 
The  tumor  is  very  friable  and  exceedingly 
haemorrhagic.  The  histological  features  are 
the  same  as  those  of  chorio-epithelioma  of  the 
uterus.  Metastases  are  very  frequent.  Chorio- 
epithelioma  of  the  tube  has  always  been  a 
discovery  at  operation,  or  on  autopsy.  It 
seems  to  have  a  more  rapid  course  and  a 
more  rapid  extension  than  chorio-epithelioma 
of  the  uterus. 

Ectopic  growths.  While  the  usual  site  of 
chorio-epithelioma  is  in  the  body  of  the 
uterus,  the  growth  has  developed  primarily 
in  other  situations.  Sternberg*  reported  a 
case  in  which  the  growth  involved  the  vaginal 
portion  of  the  cervix,  the  remainder  of  the 
uterus  being  free  of  any  growth.  The  endo- 
metrium showed  a  decidual  reaction.  The 
last  pregnancy  ending  in  an  abortion,  oc- 
curred 7  years  before. 

METASTASES 

Metastases  in  chorio-epithelioma  are  of 
very  frequent  occurrence.  They  appear  at 
a  var3dng  period  and  sometimes  occur  at  a 
very  early  stage.  In  the  case  of  Poten  and 
Vassmer,  two  vaginal  tmnors  were  exdscd 
five  days  before  the  presence  of  a  chorio-eji- 
thelioma  was  detected  in  the  uterus.  Metas- 
tases have  been  observed  in  nearly  all  the 
organs.  In  these  cases  the  metastases  take 
place  through  the  blood-current.  Most 
commonly  a  fragment  of  the  neoplasm  enters 
the  blood  current,  passing  through  the  heait 
and  arrives  in  the  lungs  where  it  is  dissani- 
nated  to  all  the  organs.  But  in  the  case  of 
the  organs  in  the  genital  sphere  the  metas- 
tases reach  them  through  the  venous  anas- 
tomosis of  the  pelvic  organs. 

Robert  Proust  and  Xavier  Bender  in  their 
very  excellent  paper  on  chorio-epitheliomi 
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have  presented  a  very  full  description  of 
metastases,  to  which  I  am  indebted  for  many 
of  the  following  data. 

Metastases  in  the  lungs  are  most  frequent 
and  their  number  and  size  vary  very  much. 
Occasionally  only  one  tumor  is  found  which 
may  acquire  very  large  dimensions,  or  more 
frequently  numerous  small  nodules  are  found 
scattered  over  the  entire  lung.  The  most 
favorable  sites  are  the  apices  and  the  bases. 
The  middle  lobes  are  less  frequently  involved. 
These  metastases  may  develop  insidiously 
and  give  no  evidence  of  their  presence  imtil 
found  at  autopsy.  This  absence  of  clinical 
evidence  is  dependent  upon  the  site,  number, 
and  volxime  of  the  secondary  growths. 

In  the  case  of  Lindfors^  and  Morison*  the 
secondary  growths  developed  to  a  relatively 
enormous  size. 

Next  to  the  lungs,  the  vagina  and  vulva  are 
the  most  frequent  sites  of  metastatic  growths. 
On  account  of  their  situation  they  are  the 
most  easily  discerned.    Occasionally  a  single 
isolated  tumor  only  is  present,  but  more  fre- 
quently there  are  niunerous  small  nodules 
running  together  forming  almost  a  ring.  Their 
form  and  their  dimensions  are  most  variable 
as  also  their  location.   They  may  involve  the 
entire  vaginal  canal  or  they  may  occur  only 
at  the  vulvar  orifice  or  in  the  folds  of  the 
labia  majora.    They  usually  occur  in  the 
form  of  small  nodular  masses  underneath  the 
mucosa    characterized    by    their   brown   or 
violet  discoloration.     They  have  been  justly 
compared  to  thrombosed  varices  which  they 
resemble  so  closely  as  to  be  frequently  mis- 
taken  for  them.     The  consistency  is  tense 
and  elastic,  almost  fluctuating  at  times.  These 
tumors  grow  very  rapidly  causing  necrosis 
and  irregular  ulcerations.   Occasionally  these 
ulcerations  are  dean  cut  and  well  defined. 
The    vaginal    growths  when  they  undergo 
ulcerations  may  be  attended  with  profuse 
and  obstinate  haemorrhages.   They  very  soon 
become  infected  and  give  rise  to  a  sanious 
and    fetid    discharge.     The    period   of  the 
appearance  of  the  vaginal  metastases  varies 
:x>nsiderably.     Occasionally  they  appear  in 
the  later  stages  of  advanced  cachexia,  but  in 

>  Zentralbl.  f.  Gynaek.,  xgoXp  No.  ai,  567. 
s  Tr.  Oboit.  Soc.,  Lond.,  1890,  zzzviii,  130. 


some  cases  they  occur  remarkably  early  and 
furnish  a  valuable  diagnostic  sign. 

Uterine  ligaments,  tubes,  ovaries.  The  broad 
ligament  is  frequently  found  infiltrated  by 
nodular  masses  of  smaller  or  larger  size. 
The  invasion  of  the  tubes  and  ovaries  is  oc- 
casionally characterized  by  small  discrete 
growths  discovered  only  on  histological  ex- 
an[iination.  At  other  times  the  growths  may 
reach  a  considerable  size  readily  distinguished 
by  their  reddish  brown  or  dark  color  and 
their  hemorrhagic  aspect  on  section. 

Liver.  Secondary  growths  in  the  liver  are 
frequently  found  at  autopsy.  Generally  the 
nodules  are  found  disseminated,  of  a  size 
varjdng  from  that  of  a  pea  to  a  small  nut. 
In  a  case  reported  by  Hitschmann,  the  entire 
liver  was  literally  riddled  with  metastatic 
nodules.  Paviot  observed  a  case  in  which 
there  was  a  tumor  4  centimeters  in  diameter 
on  the  convex  surface  and  a  large  number  of 
other  growths  in  the  depth  of  the  liver. 
These  metastatic  growths  generally  do  not 
give  rise  to  many  symptoms.  Krawer  and 
Macaggi  have  noted  an  increase  in  the  volimie 
of  the  fiver,  but  the  existence  of  a  secondary 
tumor  the  size  of  a  foetal  head  was  not  even 
suspected  in  a  case  of  SchmorUs. 

Kidneys,  urinary  passages.  Nitzel,  Tibaldi 
Gottschalk,  and  many  others  have  observed 
secondary  growths  in  the  kidneys,  but  the 
growths  usually  remained  latent.  In  a  case 
of  Davis  and  Harris,  a  tumor  in  the  left 
kidney  6  centimeters  in  diameter  did  not 
give  rise  to  a  single  S3anptom.  The  exception 
occurred  in  a  case  of  Gottschalk  in  which  the 
urine  contained  characteristic  plasmodial 
masses.  In  this  instance,  it  is  true,  the  tumor 
attained  the  size  of  a  foetal  head.  Secondary 
growths  have  very  rarely  been  observed  in 
the  ureter  (J.  Schmidt) ,  in  the  bladder  ( Jacu- 
basch,  Krawer,  Perski,  Marchand),  and  in  the 
ureteral  wall  (Holzappel). 

Metastases  in  the  central  nervous  system 
are  also  frequently  seen  to  occur  most  often 
at  the  level  of  the  left  hemisphere,  and  the 
most  common  site  is  the  occipital  lobe.  They 
are  sometimes  found  as  a  single  nodule  vary- 
ing in  size  from  a  lentil  seed  to  a  hen's  egg. 
In  other  instances  they  occur  in  mxiltiple 
nodules.    These  secondary  growths  do  not 
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usually    have    the    haemorrhagic    aspect    of 
visceral  metastases. 

In  addition  to  these  sites  metastases  have 
been  occasionally  observed  in  the  most 
diverse  organs,  as  for  instance  in  the  stomach, 
large  and  small  intestines,  heart,  pericar- 
dium, pancreas,  spleen,  thyroid,  suprarenal 
capsules,  diaphragm,  bone  and  subcuta- 
neous cellular  tissues. 

DIAGNOSIS 

The  diagnosis  of  chorio-epithelioma  is  often 
beset  with  great  difficulties.  One  should  al- 
ways suspect  it  when  profuse  haemorrhage 
follows  a  hydatid  mole  that  has  been  thor- 
oughly removed.  To  be  certain  of  this,  one 
must  employ  the  procedure  advocated  by 
the  writer,  some  years  ago;  that  is,  in  every 
case  of  hydatid  molar  pregnancy,  to  perform 
a  hysterotomy,  so  that  the  hand  may  be 
employed  to  remove  all  the  vesicles.  Another 
inestimable  value  of  this  procedure  consists  in 
enabUng  the  operator  thoroughly  to  palpate 
every  portion  of  the  inner  wall  of  the  uterus 
for  any  suspicious  nodule,  or  extra  thinning 
of  the  wall,  at  any  one  area.  In  this  manner 
the  growth  may  often  be  detected  in  its  very 
earliest  stages,  as  was  done  by  the  writer  in 
2  cases,  in  his  series,  and  by  Eden  in  one  case. 
For  there  can  be  no  question,  judging  from  a 
close  scrutiny  of  the  reported  cases,  that 
chorio-epithelioma  was  not  infrequently  pres- 
ent while  the  hydatid  mole  was  still  in  the 
uterus.  It  is  safe  to  place  in  this  category 
most  of  the  cases  of  hydatid  molar  pregnancy, 
in  which  the  bleeding  persisted,  or  recurred 
shortly  after  the  uterus  was  emptied.  The 
case  reported  by  Jellinghaus,  already  referred 
to,  in  the  writer's  opinion,  belongs  to  this 
class.  If  this  assumption  be  correct,  then  the 
advice  given  by  Jellinghaus  and  others,  to 
subject  every  woman  who  has  had  a  hydatid 
mole,  to  a  curettage,  every  two  or  three  weeks, 
to  determine  whether  she  is  developing  a 
chorio-epithelioma,  would  obviously  be  un- 
necessary, to  say  nothing  of  the  dangers  such 
a  procedure  would  involve.  H.  Williamson^ 
makes  the  suggestion  that  the  Abderhalden 
test  be  made,  every  few  weeks,  in  every 
woman  who  has  a  hydatid  mole,  so  as  to 

^  Proc.  Royal  Soc.  Med.,  Lond.,  1913-14,  vii,  146. 


determine  the  earliest  development  of  chorio- 
epithelioma.  But  it  must  also  be  borne  in 
mind  that  in  a  few  cases,  a  period  of  amenor- 
rhoea  intervenes  between  the  removal  or 
expulsion  of  a  hydatid  mole,  and  the  first 
s)miptoms  of  the  presence  of  a  growth.  In 
Eden's  case  a  period  of  two  months  and  in 
Cataruni's  case  3  months  elapsed.  No  ex- 
planation has  been  offered  for  this  paradoxical 
phenomenon.  In  Eden's  case,  the  growth  was 
evidently  present  at  the  time  of  the  hydatid 
mole,  as  when  he  emptied  the  uterus  he  de- 
tected a  small  nodule  on  palpation  and 
tl^ought  it  was  a  fibroid  nodule. 

When  the  growth  follows  shortly  after  labor 
at  full  term,  the  cervical  canal  is  usually 
patulous.  Then  it  may  be  feasible  to  palpate 
the  interior  of  the  uterus  with  the  finger  or 
fingers.  The  detection  of  an  elevated,  fairly 
hard,  nodule  with  an  excavation  in  the  center 
is  almost  pathognomonic.  The  appearance  of 
the  characteristic  bluish  red  papules  on  the 
vagina  or  in  the  vulva,  confirms  the  diagnosis. 
When  the  cervix  is  not  patulous,  other  means 
have  to  be  employed,  which  will  receive  atten- 
tion later. 

The  greatest  difficulties  are  encountered 
when  the  grow:th  follows  an  early  miscarriage, 
for  in  these  instances  one  can  never  be  certain 
that  the  persistant  bleeding  may  not  be  due 
to  placental  or  decidual  residue,  even  though 
the  curettage  may  have  been  done  by  an 
expert.  In  such  a  contingency,  one  must  ha^^ 
recourse  to  a  microscopic  examination  which, 
unfortimately,  even  by  the  expert,  may  not 
be  conclusive,  or  may  even  be  misleading. 
Several  cases  are  recorded  in  the  literature  in 
which  the  microscopic  examination  by  a 
pathologist  of  repute  and  ability,  proved  to  be 
inconclusive  or  erroneous.  The  writer  has 
already  referred  to  an  instance  of  his  own. 
in  which  a  most  capable  pathologist  made  an 
error  in  diagnosis.  When  we  stop  to  consider 
the  nature  of  the  condition,  we  can  readih\ 
understand  how  a  microscopic  examination 
may  be  attended  with  failure.  Unless  the 
curette  scrapes  away  some  of  the  deeper 
tissues,  the  pathologist  has  no  means  of 
determining  whether  he  is  dealing  with  a 
new-growth  or  with  normal  placental  tissue. 
He  can  only  determine  this,  if  the  microscope 
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shows  invasion  of  the  deeper  structures,  for 
that  is  the  only  distinguishing  feature  between 
normal    chorionic  tissue  and  chorio-epithe- 
lioma.   To  add  to  the  difficulties,  a  curettage 
done  so  as  to  bring  away  some  of  the  deeper 
tissues  is  not  free  from  danger.   It  is  prone  to 
set  free  particles  of  the  growth,  which  may 
gain  entrance  into  the  venous  circulation  and 
then  bring  about  rapid  and  extensive  metas- 
tases.   A  close  scrutiny  of  the  cases  in  the 
h'terature  reveals   the   fact   that   the  most 
rapidly  fatal  cases  were  those  that  were  sub- 
jected to  several  curettages  before  a  diagnosis 
was  reached  and  a  hysterectomy  performed. 
Hitschmann  and    Cristofoletd   lay   great 
stress  upon  the  dangers  attendant  upon  a 
curettage  in  chorio-epithelioma.  They  studied 
300  cases  in  the  German  literature,  and  made 
a  comparison  between  the  cases  subjected  to 
a  curettage  and  those  that  were  not.   In  the 
former,  they  found  that  metastases  were  very 
much  more  extensive  and  rapid  than  in  the 
latter.   They  found,  also,  that  the  fatal,  non- 
operative  cases,  had  fewer  metastases  than 
those  subjected  to  hysterectomy,  which  ter- 
minated in  death  at  an  early  date.    Thus 
demonstrating  that  any  manipulations  of  the 
alBFected  tissues  are  likely  to  cause  extensive 
metastases.    In  studying  the  reports  of  the 
cases  in  the  literature,  one  cannot  fail  to  ob- 
serve how  much  better  the  results  were,  when 
the  radical  operation  had  not  been  preceded 
by  two  or  three  or  more  curettages,  as  ob- 
tained in  many  of  the  cases.   The  unusually 
excellent  results  obtained  by  the  writer,  in 
his  series,  8  recoveries  in  9  cases,  cannot  well 
be  explained  by  the  mere  assumption  that 
the  cases  were  all  of  the  semi-benign  variety. 
That  would  be  a  fortuitous  occurrence,  not 
to  be  paralleled  by  a  series  of  a  similar  num- 
ber of  cases,  in  the  literature.  It  is  more  with- 
in  reason  to  attribute  them  to  the  circum- 
stance that  the  diagnosis  was  made  at  an 
early  stage  of  the  disease,  than  that  in  every 
izistance  the  growth  was  of  the  non-malignant 


Tbe  only  fatality  in  the  series  occurred  in 
the  case  that  was  subjected  to  two  curettages, 
the  pathological  report  of  the  first  being 
niisleading,  although  a  tentative  diagnosis,  on 
the  clinical  evidences,  had  already  been  made 


by  the  writer.  In  spite  of  all  these  considera- 
tions, instances  wiU  arise  where  recourse  will 
have  to  be  taken  to  a  diagnostic  curettage. 
The  clinical  evidence  may  not  be  conclusive, 
it  may  justify  only  a  suspicion,  and  one  would 
under  these  conditions  naturally  hesitate 
to  remove  the  uterus  in  a  young  woman,  with- 
out having  incontrovertible  evidence  of  the 
presence  of  the  disease.  But  if  any  aid  in 
diagnosis  is  to  be  sought  from  the  material 
obtained  by  a  curettage,  one  must  make  sure 
that  the  curette  has  brought  away  some  of  the 
deeper  structures,  as  already  has  been  stated. 
Occasionally,  in  a  doubtful  case,  especially 
in  a  young  woman,  one  might  adopt  the 
method  employed  by  the  writer  in  a  case 
recently. 

The  patient,  aged  26  years,  had  had  a  miscarriage 
of  twms,  at  about  the  third  month,  6  weeks  before. 
She  was  curetted  in  a  metropolitan  hospital  on  the 
same  day.  She  continued  bleeding,  at  times  quite 
profusely.  The  uterus  was  but  slightly  enlarged,  she 
was  now  again  curetted,  the  pathologist  reported 
that  the  tissues  were  suspicious  of  chorio-epithelioma, 
but  he  could  not  be  certain  of  the  diagnosis  as 
there  was  no  myometrium  in  the  material.  The 
bleeding  recurred  in  a  few  days.  Not  wishing  to 
subject  the  patient  to  another  curettage^  the  writer 
did  a  vaginal  hysterotomy  and  also  anteverted  the 
uterus  through  an  anterior  vaginal  incision.  In  this 
way  he  was  able  to  palpate  and  inspect  with  the 
naked  eye  both  the  inner  and  outer  walls  of  the 
uterus.  No  growth  or  suspicious  area  was  detected. 
The  wound,  in  the  uterus,  was  sutured,  the  organ 
was  replaced  in  the  pelvic  cavity  and  a  suture  ap- 
plied to  the  vaginal  wound.  The  patient  has  been 
under  observation  for  over  3  months;  she  has  been 
perfectly  well  and  menstruation  has  been  normal. 

The  growth  may  be  situated  entirely  in  the 
uterine  wall  or  projecting  toward  the  perito- 
neal surface,  and  has  no  connection  whatever 
with  the  endometrium,  as  in  a  case  reported 
by  H.  Meyer^  and  another  by  Nagy*.  Hence 
the  necessity  of  exploring  both  surfaces  of 
the  uterus. 

PROGNOSIS 

There  is  no  form  of  malignant  new-growth, 
in  which  the  prognosis  varies  so  widely  as  in 
chorio-epithelioma.  If  the  diagnosis  has  been 
made  early,  and  the  uterus  has  not  been  sub- 
jected to  much  manipulation,  as  is  occasioned 
by  several  curettages,  the  prognosis  is  fairly 

1  Zentralbl.  f.  Gjmaek.,  19x4,  iv,  38a. 
>Arch.  f.  Gsmaek.,  c,  No.  a. 
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good.  Dififerent  from  other  malignant  growths 
the  outcome  may  be  good,  even  in  the  face 
of  extensive  metastases.  Several  cases  are  on 
record,  in  which  there  were  evidences  of 
metastases  in  the  vagina  and  lungs,  and  the 
patients  recovered  with  and  without  opera- 
tion. A  remarkable  instance  of  this  kind  is  a 
case  reported  by  J.  C.  Rockafellow^  in  which, 
after  removal  of  the  uterus,  large  growths 
recurred  in  the  labia,  at  intervals  of  a  few 
weeks.  As  soon  as  the  growths,  sometimes 
the  size  of  a  kidney,  were  excised,  they  would 
spring  up  again  like  mushrooms,  in  a  week 
or  so.  On  the  fourth  recurrence,  the  patient's 
general  condition  was  so  poor  that  it  did  not 
seem  worth  while  to  make  any  further  at- 
tempts at  removal.  To  the  surprise  of  every 
one,  in  a  few  weeks,  the  growths  spontaneous- 
ly began  to  shrink  and  in  a  few  weeks  more, 
had  practically  disappeared,  leaving  a  mere 
hard  ridge  at  their  site.  The  patient  began 
to  improve  and  in  a  short  time  regained  good 
health  and  remained  so  as  long  as  she  was 
under  observation,  which  was  a  period  of  over 
two  years. 

Von  Fleischman,^  Hormann',  Hitschmann 
and  Cristofoletti  (loc.  cit.),  each  report 
similar  cases.  In  Hitschmann  and  Cristo- 
foletti's  case,  the  operation  was  given  up  on 
account  of  the  extent  of  the  tumor,  which  in- 
volved the  vagina  and  bladder,  and  extended 
far  and  wide,  in  the  pelvis.  The  patient  im- 
proved rapidly  after  the  operation,  and  a 
month  later  there  were  no  signs  of  the  tumor 
of  the  uterus,  and  the  pelvic  structures  seemed 
to  be  free.  The  patient  was  in  perfect  health, 
seven  years  later.  In  one  of  the  writer's 
cases  (Case  4),  several  small  bluish  papules 
appeared  on  the  posterior  vaginal  wall,  after  the 
hysterectomy.  These  gradually  disappeared 
spontaneously.  Neumann,  *  Kelly  andTeacher ,  * 
Marchand,  have  each  observed  spontaneous 
disappearance  of  vaginal  metastases  after  re- 
moval of  the  uterus.  Risel,*  Eden  and  Lock- 
yer,^    reported    the    observ^ation    of    healed 

»  Tr.  la.  St.  M.  Soc.  1915,  v,  428. 

*  Monatschr.  £.  Gebuxtsfa.  u.  G3rnaek.,  1903,  April. 
"  Bcitr.  z  Geburtsh.  u.  Gynaek.,  1904,  viii,  3. 

*  Monatschr.  f.  Geburt&h  u.  G3maek.,  1897,  vi,  17. 

•  J.  Path.  &  Bacteriol.,  1898,  p.  358. 

•  Quoted  by  Teacher.  New  System  of  Gynecology. 
'  1917,  vol.  ii,  p.  587. 


nodules  in  the  lungs,  among  those  still  grow- 
ing, in  a  case  which  terminated  fatally. 
Teacher,  himself,  publishes  a  similar  ob- 
servation. 

Regarding  operative  results,  the  statistics 
published  by  Teacher  (loc.  cit.  p.  590)  exhibit 
the  most  careful  study.    In  the  189  cases 
collected,   radical  operation  was  performed 
100  times.    Of  the  group  not  operated  upon 
all  ended   fatally  except   the   case  of  von 
Fleischman.   Of  the  100  cases  operated  upon, 
63  were  followed  by  immediate  recoveries, 
and  37  by  death;  of  the  37  deaths,  12  occuned 
within  a  few  days,  evidently  from  shock  and 
loss  of  blood.   In  the  remaining  25  there  was 
no  marked  improvement,  or  interval  of  good 
health  after  the  operation.    **Out  of  the  63 
recoveries,  32  were  reported  well  six  months 
or  more,  after  the  operation,  and  out  of  this 
number  24  remained  well  for  more  than  a 
year,  and  of  these  again,  13  were  reported 
well  more  than  two  years  after  -the  operation. 
Among  the  fatal  cases,  it  was  remarkable  that 
in  5  only,  did  the  disease  recur  after  a  longer 
interval  than  six  months,  and  the  longest 
interval  between  operation  and  death  was 
one  year.    Death  after  a  longer  interval  has 
since  been  reported.  *'    Teacher  goes  on  to 
say:  *' Still,  one  is  justified  in  the  conclusion 
that,  if  the  patient  survdves  more  than  six 
months    without    signs    of    recurrence,    the 
probabiUty  of  recovery  being  permanent  is 
considerable;  after  one  year,  it  is  very  great 
while  cases  in  which  two  years  have  elapsed 
may  be  regarded  as  absolute  recoveries." 

Teacher  draws  attention  to  the  striking 
fact  that  42  of  the  cases,  with  a  jjercentagp 
of  recovery  of  78,  followed  hydatid  mole.  He 
adds,  **  Possibly  a  considerable  number  d 
these  should  not  have  been  described  as 
chorio-epithelioma  malignum." 

Briquel  reported  114  cases  with  72  openi- 
tive  recoveries  and  42  deaths.    Of   the  iSi 
cases  collected  by  Pollosson  and  Violet,  there 
were  126  operative  recoveries  and  17  deaths 
from  operation.    The  difference  in  the  opiera- 
tive  recoveries,  in  the  two  series,   could  well 
be  explained  by  the  difference  in  the  periods 
in  which  they  were  performed,  the  one  period 
extending  from  1885  to  1903,  the  other  from 
1903  to  191 2. 
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Briquel  analyzed  this  series,  in  reference 
to  the  operative  results,  following  the  different 
kinds  of  pregnancy.  In  21  cases  following  la- 
bor at  term,  there  were  12  (57  per  cent)  re- 
coveries, in  34  cases  following  miscarriage, 
there  were  20  (58.5  per  cent)  recoveries,  in  54 
cases  following  hydatid  mole,  there  were  37 
(68.5  per  cent)  recoveries,  in  3  cases  following 
tubal  gestation  there  was  i  (33.3  per  cent) 
recovery. 

The  writer  is  inclined  to  agree  with  PoUosson 
and  Violet,  that  the  better  results  obtained 
in  cases  following  hydatid  mole  are  probably 
due  to  the  circimistance  that  the  cases  are 
watched  more  closely,  and  the  diagnosis,  in 
consequence,  is  made  at  an  earlier  stage. 

Before  taking  up  the  treatment  of  chorio- 
epithelioma,  it  may  be  well  to  devote  a  short 
time  to  the  consideration  of  the  treatment  of 
hydatid  mole  in  view  of  the  close  connection 
between  the  two  conditions.    This  close  re- 
lationship between  hydatid  mole  and  chorio- 
epithelioma  was  first  established  by  Marchand 
in  1895.    The  frequency  with  which  hydatid 
mole  is  followed  by  chorio-epitheUoma  has 
been  variously  stated  by  different  writers. 
Bunma  in  his  textbook  placed  it  at  15  per 
cent.    Palmer  Findley^  in  a  collection  of  210 
cases  found  it  to  be  16  per  cent.    On  the 
other  hand,  in  20  cases  observed  at  the  Kiel 
Klinik,   only  two  were  followed  by  chorio- 
epithelioma.   Kehrer^  followed  up  the  history 
of  50  cases  of  hydatid  mole  and  did  not  meet 
with  a  single  instance  of  this  compUcation. 
The  writer,  during  a  period  of  four  years 
prior  to  1 91 1,  had  observed  8  cases  of  hydatid 
mole,  3  of  these  were  attended  or  followed  by 
chorio-epithelioma.     Senarclens   (quoted   by 
PoUosson  and  Violet)    was   enabled   in   the 
Canton  of  Vaud  to  observe  for  a  long  period 
of  time,  42  out  of  49  cases;  35  or  72  per  cent 
were  definitely  cured  by  the  expulsion  or  re- 
moval of  the  hydatid  mole,  7  or  14  per  cent 
underwent  immediate  cure,  but  the  remote 
results  were  unknown.    Three  only,  or  6  per 
:ent,  died  from  chorio-epithelioma.    It  is  ob- 
^oiis  that  statistics,  such  as  these,  furnish  a 
nore  reliable  basis  as  to  the  relationship  be- 
vsreen    the   two   conditions   than   do   those 
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coming  from  hospitals  or  operators.  But 
granting  even  that  the  higher  percentage 
expresses  more  closely  the  actual  relationship, 
it  would  scarcely  warrant  the  attitude  of 
some  authorities,  that  all  cases  of  hydatid 
mole  should,  at  once,  be  subjected  to  a  pan- 
hysterectomy. When  a  hydatid  mole  occurs 
in  a  woman  over  40  years  of  age,  as  not  in- 
frequently is  the  case,  it  may  be  the  safer 
course  to  resort,  at  once,  to  hysterectomy, 
rather  than  wait  for  the  development  of 
chorio-epithelioma.  But  it  occurs  almost  as 
often  in  young  women,  ranging  from  18  to  25 
years,  in  whom  an  unnecessary  sacrifice  of  the 
generative  organs  would  be  most  reprehen- 
sible. Hence,  in  women,  let  us  say,  under  40 
years  of  age,  the  course  advocated  by  the 
writer,  in  a  paper'  read  before  the  New  York 
Obstetric  Society,  May,  191 1,  ought  to  be 
followed.  This,  as  has  already  been  described 
above,  consists  in  performing  a  vaginal  an- 
terior hysterotomy,  for  the  double  purpose  of 
making  certain  of  removing  all  vesicles,  and 
of  making  a  thorough  exploration,  with  the 
hand,  of  the  entire  inner  walls  of  the  uterus. 
The  woman  should  then  be  carefully  observed 
for  a  long  period,  and  on  the  occurrence  of 
profuse  bleeding,  a  diagnosis  of  chorio- 
epitheUoma  would  be  justified. 

The  treatment  of  chorio-epithelioma,  once 
the  diagnosis  has  been  made,  resolves  itself 
into  an  immediate  panhysterectomy,  for, 
as  we  have  already  shown,  we  have  no  means 
of  determining  whether  the  individual  case 
be  a  highly  malignant  one,  or  one  that  might 
undergo  spontaneous  cure.  The  latter  con- 
tingency is  so  unusual  that  for  all  practical 
purposes  it  must  be  left  out  of  consideration. 

When  the  growth  is  discovered  while 
empt)dng  the  uterus  of  a  hydatid  molar 
pregnancy,  the  natural  thing  to  do  would  be 
to  complete  the  operation  through  the  vaginal 
route.  The  same  would  apply  when,  in  a 
doubtful  case,  an  exploration  of  the  inner 
and  outer  walls  of  the  uterus  would  be  made 
through  a  vaginal  incision.  In  most  all  other 
instances,  the  abdominal  route  probably  is 
to  be  preferred,  for  it  embraces  less  trauma- 
tism and  consequently  less  danger  of  causing 
metastases. 
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Hitsdunann  and  Cristofoletti  lay  strong 
emphasis  upon  the  selection  of  the  abdominal 
route  for  this  very  reason,  and  also  because 
they  deem  it  advisable  to  excise  the  deep 
pelvic  veins,  as  is  done  in  puerperal  thrombo- 
phlebitis. They  assert  that  the  pelvic  veins 
are  frequently  filled  with  extensions  from  the 
growth.  Hence,  the  necessity  of  this  ex- 
cision. Should  this  even  be  the  case,  it  is 
doubtful  whether  the  procedure  is  called  for, 
inasmuch  as  these  venous  extensions  have 
a  tendency  to  disappear  spontaneously  by 
clotting  of  the  blood,  depriving  the  tumor 
masses  of  their  source  of  nourishment. 
Vaginal  nodules,  if  present,  should  be  excised 
and,  if  they  occur  subsequently,  the  same 
procedure  might  be  necessary,  although  they 
also  have  a  tendency  to  disappear  spontane- 
ously. Different  from  carcinoma,  the  lym- 
phatic vessels  and  glands  are  seldom  involved, 
and  there  is  no  indication  for  doing  anything 
so  radical  as  the  WertheLm  operation.  One 
should  not  defer  doing  the  oj)eration,  in  the 
face  of  the  most  unpromising  local  conditions, 
for  extensive  infiltrations  are  usually  due  to 
venous  involvement  which,  as  we  have  seen, 
has  a  tendency  to  disappear  spontaneously 
after  removal  of  the  uterus.  Even  when  there 
are  signs  of  metastases  in  the  lungs,  hysterec- 
tomy should  not  be  denied,  if  the  patient 
be  in  a  condition  to  withstand  the  shock  of 
the  operation,  for  there  are  several  cases  on 
record,  in  which  the  lung  symptoms  have  dis- 
appeared, after  the  original  growth  had  been 
removed. 

Radium  has  been  employed  in  a  few  in- 
stances,* but  with  only  temporary  benefit. 

Case  i.'  Mrs.  E.  R.,  a  patient  of  Dr.  Altman, 
was  seen  by  me  January  4,  igo?.  She  was  47  years 
old,  married  z6  years,  had  had  eight  children,  the 
last  seven  years  ago;  one  miscarriage  16  years  ago. 
She  enjoyed  good  health,  and  menstruation  had 
been  normal  until  the  present  illness.  Her  last 
regular  menstruation  occurred  September  27,  1906. 
On  November  lo,  when  she  was  17  days  overdue,  a 
bloody  flow  occurred,  resembling  in  amount  and 
duration  her  usual  menses.  But  the  blood  did  not 
cease  entirely.  She  continued  staining  and  1 2  days 
before  I  saw  her  she  had  a  profuse  flow  lasting  one 
day,  and  passed  several  large  clots.  She  had  no 
abdominal  pain  until  the  day  of  my  visit,  when  she 

I  Eick  and  Outcrbridg*.  Intcrnat,  Clinics.  1915,  vol.  i, 
•Am.  J.Obsl.,N.  V.,Iv,Nq.6. 


referred  it  to  the  lower  part  of  the  abdomen  and 
stated  that  it  was  moderately  severe.  Three  weeks 
before,  while  mounting  a  flight  of  stairs  she  fdt  a 
severe  fluttering  in  the  cardiac  region,  and  suffered 
from  shortness  of  breath.  She  has  suSered,  more  or 
less,  from  similar  symptoms  since  then  and  com- 
plained of  great  we^mess.  Swelling  of  the  feet  and 
legs  was  noted  about  this  time  and  the  swelling  has 
kept  on  increasing  until  now.  She  had  taken  to  bed 
the  day  before  on  account  of  general  debility  and  the 
unwieldy  size  of  the  feet  and  legs.  She  was  ex- 
tremely anemic,  her  breathing  rapid  and  shallow, 
pulse  rapid  and  rather  bounding.  There  was  a  soft 
blowing  murmur  accompanying  the  first  sound  and 
the  cardiac  impulse  was  diffuse;  cardiac  dullness 
considerably  increased.  The  abdomen  was  occu[ned 
by  a  spherical  smooth  tumor,  reaching  to  the  uppa 
border  of  the  umbilicus.  On  bimanual  examination, 
the  cervix  was  found  soft  and  moderately  patuloui 
and  passed  into  the  abdominal  tumor.  The  breast 
nipples  were  surrounded  by  a  dark  areola  but  no 
colostrum  was  found.  The  urine  contained  a  large 
quantity  of  albumin  and  numerous  granular  and 
hyaline  casts.  The  diagnosis  was  made  of  a  prob- 
able pregnancy  of  an  abnormal  type,  or  &  fibroid 
growth  undergoing  sarcomatous  degeneration.  The 
advice  was  given  to  have  the  patient  enter  Ml. 
Sinai  Hospital,  and  under  anaesthesia  to  explore  the 
uterine  cavity.  This  was  done  on  January  9,  and 
although  only  a  few  days  elapsed  since  I  had  ex- 
amined the  patient,  the  uterine  tumor  had  markedl]' 
increased  in  size,  so  that  now  it  reached  midway 
between  the  umbih'cus  and  the  ensiform  cartilage. 
As  soon  as  I  could  introduce  the  index  finger  into 
the  uterine  cavity,  after  dilating  the  cervix,  and  it 
encountered  a  soft,  mushy  material,  I  recognized  1 
had  to  deal  with  a  hydatidform  degeneration  of  the 
chorion.  I  rapidly  emptied  the  uterus  of  its  con- 
tents, making  certain  that  all  the  hydatid  material 
was  removed.  The  patient  made  a  surprisingly  good 
recovery.  Her  cardiac  and  pulmonary  symptoms 
disappeared  within  a  few  days.  The  albumin  in  tte 
urine  rapidly  disappeared  and  the  casts  gradually 
grew  less. 

There  was  a  slight  bloody  flow  for  four  or  Qvr 
days,  then  a  mucopurulent  flow  for  four  or  five  davs 
longer,  and  after  that  there  was  no  discharge  of  any 
kind.  The  patient  returned  home  and  was  gradually 
gaining  in  weight  and  improving  in  color,  wheo  on 
Febmary  i  she  was  suddenly  seized  with  a  prefase 
uterine  haemorrhage.  I  advised  the  at  tending  pbys- 
cian  to  pack  the  vagina  and  to  make  immedis.i£ 
arrangements  for  the  patient  to  be  readmitted  to  the 
hospital.  I  saw  her  two  days  later.  She  was  con- 
siderably e^isanguinated.  In  replacing  the  vaginal 
gauze  there  was  a  very  severe  hsmorrfaa^  I 
rapidly  stuffed  some  gauze  into  the  uterine  cai.'icy 
and  repacked  the  vagina  tightly.  From  the  rlir.M-:»l 
history  and  on  finding  an  enlarged,  hard  uterus  wiit 
closed  cervix,  I  diagnosed  chorio-epithelioma  mali^ 
num.  On  the  day  following,  February  4. 1  peifomKd 
an    abdominal    panhysterectomy,    not    deeming    it 
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safe  to  wait  to  curette  and  submit  the  scrapings  to  a 
microscopic  examination.  She  made  an  uneventful 
recovery  from  the  operation.  Patient  well  up  to  the 
present. 

Paihological  report  by  Herbert  L.  Celler,  Assistant 
Pathologist,  Mt.  Sinai  Hospital.   (Specimen  consists 
of  uterus  and  adnexa.)    The  uterus  is  very  pale. 
Length  of  body  2.5  centimeters,  width  just  below 
fundus  II   centimeters,  length  of  cervix  4  centi- 
meters.  The  organ  is  very  firm,  the  serosa  smooth. 
There  is  a  slight  lateral  laceration  on  the  right  side 
of  the  posterior  lip  of  the  cervix.   The  walls  of  the 
fundus  measure  3  centimeters  in  thickness  at  the 
widest  part.   The  muscular  tissue  is  intersected  by 
numerous  bands  of  connective  tissue  that  coalesce 
near  the  mucus  to  form  a  more  continuous  broad 
band.   The  mucus  lining  both  the  body  and  cervix 
is  smooth,  except  at  the  internal  os  where  there  is  a 
slight  swelling  and  congestion,  and  at  the  point  of 
entrance  of  the  fallopian  tube.    At  the  latter  site 
there  is  a  bean-shaped  mass  1.5  centimeters  in 
length,  projecting  into  the  lumen  of  the  organ.  This 
tumor  is  mottled  in  color,  red  and  white,  soft  and 
friable.    The  underlying  muscular  tissue  is  softer 
than  that  of  the  remainder  of  the  uterus,  and  is  also 
friable.    The  hemorrhagic  areas  are,  however,  con- 
fined to  the  tumor  itself,  and  are  not  found  in  the 
underlying  muscular  tissue.    The  right  ovary  is 
normal  in  size.    The  left  ovary  contains  two  large 
cysts,  one  about  1.5,  the  other  about  2  centimeters  in 
diameter.   Both  fallopian  tubes  are  negative. 

Microscopically,  the  tumor  consists  of  both  syn- 
dtial  masses  and  Langhans  cells.    The  former  are 
arranged  in  plaques  and  in  bands,  in  some  places 
forming  a  fine  meshed  reticulum.     The  spaces  thus 
formed  are  frequently  filled  with  red  blood  cor- 
puscles, or  contain  one  or  more  cells  of  the  syncitial 
or    Langhans   Xy^,     The   former   are   irregularly 
shaped,  deeply  staining,  the  outlines  of  the  cell  not 
always  clearly  defined.  The  nuclei  are  also  irregular, 
and  stain  with  great  intensity.    Frequently  these 
cells  contain  two,  three,  or  four  nuclei.   The  Lang- 
hans cells  stain  faintly,  and  have  a  sharply  defined 
outline.   The  nuclei  are  round  or  oval,  and  vesicular. 
The  greater  part  of  the  tumor  is  composed  of  the 
above  syncitial  masses,  but  at  one  point  there  is  a 
large  mass  of  Langhans  cells.    Large  hemorrhages 
are  scattered  throughout  the  tumor.  At  some  points 
the  syncitial  cells  lie  close  to  the  walls  of  blood- 
vessels or  lymph  spaces,  an  occasional  cell  being 
present    within  the  lumen  itself.    The  tumor  in- 
filtrates the  musculature  of  the  uterus  for  about  one- 
third  of  its  thickness.    Scattered  between  the  syn- 
citial masses  are  numerous  leucocytes,  while  sur- 
rounding the  entire  area  of  tumor  tissue  there  is  a 
marked     round-pelled    infiltration.     Between    the 
tumor  and  the  lumen  of  the  uterus  there  is  a  thin 
band    of    necrotic  tissue  enclosing  leucocytes  and 
the  remains  of  a  few  uterine  glands.    The  walls  of 
:he  blood-vessels  of  the  uterus  have  undergone  hya- 
line degeneration. 
Both  ovaries  show  a  number  of  corpora  lutea  in 


which  the  lutein  cells  are  proliferated.  These  bodies 
are  small  with  the  exception  of  one  that  lies  in  the 
midst  of  the  dense  tissue  of  the  atrophic  ovary. 
Here  there  is  very  marked  proliferation  of  the  lutein 
cellb,  many  of  which  contain  large  granules  of  yellow- 
ish pigment.  At  the  periphery  of  the  ccrpus  there 
are  rather  numerous  distended  blood-vessels  with  thin 
walls.  There  are  no  evidences  of  organization 
present. 

Diagnosis  kindly  verified  by  Dr.  F.  S.  Mandel- 
baum,  Pathologist. 

Case  2}  G.  H.  admitted  from  the  dispensary 
service  into  Mt.  Sinai  Hospital.  She  was  47  years 
of  age,  married  28  years,  had  nine  children,  last 
child  eight  years  ago,  two  miscarriages,  last  one 
nine  years  ago.  Menses  had  always  been  regular, 
moderate  in  amount,  lasting  from  three  to  ^vt  days, 
and  not  attended  with  pain.  Seven  days  before  her 
admission  into  the  hospital  she  began  to  bleed. 
She  was  then  two  weeks  overdue.  The  bleeding 
persisted  and  at  times  was  quite  profuse.  She 
looked  rather  old  for  the  age  given  and  was  mod- 
erately anaemic.  Her  general  condition,  otherwise^ 
was  good.  On  bimanual  examination,  the  uterus 
was  found  reaching  to  within  two  fingerbreadths  of 
the  umbilicus  and  was  rather  hard  to  the  touch. 
There  was  a  bluish  discoloration  of  the  vagina,  and 
milk  could  be  expressed  from  the  nipples.  Dr.  F. 
Krug  confirmed  the  diagnosis  of  hydatid  mole, 
which  was  made  in  my  service  in  the  dispensary. 
He  curetted  the  patient  himself,  removing  a  large 
quantity  of  hydatid  material.  The  patient  made  a 
good  recovery  and  was  discharged  March  3,  with 
the  instruction  to  return  if  uterine  bleeding  recurred* 
At  the  time  of  her  discharge  the  uterus  was  nearly 
normal  in  size.  On  March  28,  she  returned  to  the 
hospital  with  the  statement  that  soon  after  she  left 
the  hospital  the  bleeding  recurred,  and  it  has 
gradually  been  growing  more  profuse.  The  uterus 
was  now  found  to  be  considerably  enlarged,  cor- 
responding in  size  to  the  gravid  organ  at  about  the 
sixth  week.  A  diagnosis  of  chorio-epithelioma  was 
made  and  on  March  30  the  uterus  removed  by  me, 
per  vaginam, 

April  8.  The  patient  made  an  uneventful  re- 
covery and  is  sitting  up  out  of  bed.  She  was  well 
two  years  later,  when  last  heard  from. 

Report  on  specimen  by  Dr.  F.  S.  Mandlebaum, 
Pathologist  to  Mt.  Sinai  Hospital.  The  specimen 
consists  of  uterus  and  adnexa.  The  uterus  is  en- 
larged, 11x9:  5x5  centimeters.  The  wall  measures 
17-30  miUimeters  in  thickness.  Occupying  the 
posterior  wall  and  extending  downward  from  the 
fundus  for  a  distance  of  48  millimeters,  there  is  a 
growth  which  fills  up  and  slightly  distends  the 
uterine  cavity.  On  either  side  the  growth  extends 
to  the  openings  of  the  fallopian  tubes,  elevating  the 
mucous  membrane  and  causing  it  to  slope  down- 
ward to  the  opening.  The  tumor  is  sessile.  Its 
edges  are  overhanging,  except  at  the  upper  half. 
The  suriace  of  the  tumor  is  irregular  and  ulcerated, 
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and  microscopic  section  shows  it  to  be  chorio- 
epithelioma  malignum. 

Case  3.  Mrs.  C.  G.  admitted  to  Mt.  Sinai 
Hospital,  May  i,  191 2.  She  was  36  years  old; 
married  17  years;  Vl-para,  last  child  4^  years  ago; 
no  miscarriages  except  this  present  one;  menses 
established  at  14  years,  four- weekly  type,  duration  2 
days.  Her  last  menses  occurred  14  weeks  ago. 
Two  weeks  ago  uterine  bleeding  set  in  which  has 
persisted  up  to  the  present;  uterus  the  size  of  the 
gravid  organ  at  12  weeks. 

May  2.  Uterus  emptied  by  Dr.  F.  Krug.  The 
cervix  was  patulous,  admitting  the  insertion  of 
the  index  finger  with  which  the  membranes  were 
ruptured.  A  small  foetus  and  placenta  were  secured 
with  placental  forceps,  and  the  uterine  mucosa 
thoroughly  curetted  with  the  sharp  curette. 

May  14.  Discharged  from  the  hospital.  The 
following  note  was  made  at  this  time:  Uterus 
moderately  enlarged  and  lying  in  retroversion. 

June  5.  The  patient  was  readmitted,  stating  that 
for  2  weeks  she  felt  well  and  then  began  to  bleed 
.very  profusely,  which  was  10  days  ago.  The  bleeding 
has  persisted  until  now.  The  patient  is  quite 
anaemic.  Local  findings  about  the  same  as  when 
discharged  3  weeks  ago  The  uterine  bleeding  is 
very  profuse,  necessitating  packing  of  the  vagina. 

In  view  of  the  history  and  the  certainty  that  none 
of  the  ovular  products  were  left  behind  by  Dr. 
Krug,  a  diagnosis  of  chorio-epithelioma  was  made. 

June  6.  Abdominal  panhysterectomy  was  per- 
formed by  the  writer.  The  patient  made  an  un- 
eventful recovery.   A  year  later  was  in  good  health. 

Macroscopic  report^  June  6,  191 2.  The  specimen 
consists  of  the  uterus,  the  left  adnexa  complete; 
and  the  right  tube.  The  right  tube  in  its  distal  half 
is  thickened  and  tortuous;  its  abdominal  ostium  is 
closed  by  adhesions.  The  left  tube  in  its  distal  half 
is  also  thickened  and  tortuous,  not  quite  so  much 
so  as  that  of  the  other  side.  The  abdominal  ostium 
is  patent.  The  left  ovary  is  somewhat  enlarged, 
studded  with  small  cysts  up  to  size  of  a  pea.  The 
uterus  is  slightly  enlarged.  In  the  left  comu  is  a 
small  lobulated,  firm  tumor  fixed  to  the  uterine  wall 
and  invading  it  for  a  short  distance.  The  mass 
measures  2x4  centimeters  and  is  grayish  in  color. 
The  rest  of  the  uterus  and  cervix  is  apparently 
normal.  Microscopic  diagnosis .   Chorio-epi  t  helioma . 

Case  4.  Hydatid  mole.  Chorio-epi t helioma. 
Double  ovarian  cysts.  Hysterectomy.  Postpartum 
eclampsia.   Recovery. 

Mrs.  S.  C.  was  referred  to  me  by  her  physician, 
Dr.  J.  S.  Diamond.  She  was  eighteen  years  old, 
married  fifteen  months.  Menses  at  fourteen  years, 
four- weekly  type.  Duration  three  to  four  days. 
Amount  moderate^  not  with  any  great  pain. 

Six  months  after  marriage  went  two  weeks  over- 
due and  then  began  to  bleed.  Was  supposed  to 
have  a  miscarriage  and  was  curetted  Her  menses 
were  regular  after  this  for  four  months  and  then 
ceased  for  two  months,  when  she  began  to  bleed 
irregularly;  at  first  scantily  and  later  rather  pro- 


fusely.   When  she  consulted  me  the  bleeding  had 
been  going  on  for  about  two  months. 

She  was  very  pale,  sallow,  and  looked  very  ill. 
The  uterus  reached  up  to  the  umbilicus  and  was 
rather  tense.  The  cervix  was  closed.  Behind  the 
uterus  lay  two  irregularly  shaped  cystic  masses 
each  about  the  size  of  a  closed  fiist.  The  urine  con- 
tained a  large  amount  of  albumin  and  numerous 
hyaline  and  granular  casts.  There  was  no  oedema. 
The  diagnosis  was  made  of  an  abnormal  pregnanqr 
with  double  ovarian  cjrsts. 

Operation,  November  22.  Finding,  on  attempting 
to  empty  the  uterus,  that  it  contained  a  hydatid 
mole  and  as  both  ovaries  were  cjrstic.  I  decided  tc 
perform  a  panhysterectomy,  which  I  did,  removing 
the  cervix  also.  The  operation  offered  no  unusual 
difi&culties  and  consumed  about  an  hour.  The  pa- 
tient withstood  it  very  well.  At  5  o'clock  the  next 
morning,  twelve  hours  after  the  operation,  the  pa- 
tient was  seized  ynth.  a  severe  convulsion,  lasting 
about  ten  minutes.  This  was  followed  by  coma  of 
twenty  minutes.  From  this  hour  until  11  a.m. 
she  had,  in  all,  seven  convulsions,  each  followed  by 
coma  of  longer  or  shorter  duration.  The  urine  was 
very  scanty,  loaded  with  albumin  and  showed  verj' 
numerous  granular  and  hyaline  casts.  Temperature 
had  risen  to  104^  and  pulse  180,  very  small  and  soft 

The  patient  was  subjected  to  the  usual  treatment 
for  eclampsia;  in  addition,  phlebotomy  was  done, 
about  sixteen  oimces  of  blood  withdrawn,  and  cokm 
irrigations  with  saline  solution  were  given.  She 
showed  signs  of  improvement  toward  the  evening 
of  the  same  day  when  the  temperature  fell  to  normal 
although  the  pulse  still  remained  very  high  (140  to 
160).  From  this  on  improvement  was  steady  and  on 
November  30,  eight  da)rs  after  the  operation,  the 
urine  showed  merely  a  trace  of  albumin. 

The  removed  uterus  on  microscopic  examination 
showed  quite  an  area  of  chorio-epithelioma  on  tlK 
posterior  wall  near  the  fundus.  The  ovaries  were 
cystic  throughout  and  showed  h'ttle  or  no  stroma. 
There  was  no  excess  of  lutein  cells.  December  12. 
Patient  discharged  from  the  hospital  as  cured. 

January  15,  191 1.  She  was  again  referred  to  rae 
by  her  physician  on  account  of  bleeding  from  the 
vagina.  I  found  a  small  vascular  growth  in  tbe 
center  of  the  vaginal  scar  and  dotted  over  the 
posterior  wall  of  the  vagina  were  small  i3at  papuks 
about  the  size  of  a  spHt  pea  and  of  a  bluish-red 
color.  I  suspected  a  recurrence  and  had  her  read- 
mitted to  the  hospital.  On  January  19, 1  excised  the 
growth  with  the  Pacquelin  cautery  and  also  cau- 
terized the  papules  on  the  vaginal  wall.  The  re- 
moved growth  showed  no  evidence  of  chom- 
epithelioma,  consisting  only  of  connective  tissue  with 
blood  cells.   Patient  left  the  hospital  January  25- 

May  8.  Patient  called  at  my  request.  She  was  e 
good  health,  her  color  had  become  good,  she  gaij^ 
in  weight.  There  had  been  no  recurrence  of  the 
bleeding.  The  vaginal  wound  was  healed  and  tbe 
entire  vault  was  smooth  and  normal  in  appearance. 
Two  years  later  when  last  heard  from  was  wclL 
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Macroscopical  report ,  November  22,  19 10.  The 
specimen  consists  of  uterus  measuring  13  centi- 
meters from  internal  os  to  fundus.  The  wall  meas- 
ures 2.5  centimeters  in  thickness.  The  uterine 
mucosa  is  covered  throughout  by  necrotic,  velvety 
tissue  which  is  thrown  up  in  places  into  markedly 
rugous  and  almost  papillomatous  masses.  On  sec- 
tion, sinuses  of  uterus  are  markedly  enlarged,  the 
cross  section  of  the  muscularis  having  a  fenestrated 
appearance.  Both  ovaries  are  enlarged  into  irregular 
ovoid,  orange-sized,  completely  C3rstic  masses  with 
straw-colored,  mucin-like  contents,  some  of  them 
containing  blood. 

Microscopical  diagnosis,  (a)  Chorio-epithelioma. 
(b)  Polycystic  degeneration  of  both  ovaries.  No 
marked  proliferation  of  lutein  cells,  (c)  Hydatidi- 
form  mole. 

Case  5.  Chorio-epithelioma.  Abdominal  pan- 
hysterectomy. Recovery. 

Mrs.  C.  B.  was  admitted  to  Mount  Sinai  Hospital 
on  March  17,  191 1.  She  was  36  years  old,  married 
at  18  years,  7  children,  the  youngest  child  being  23 
months  old.  Menses  at  14  years  of  age,  irregular, 
three  to  four- week  period  up  to  two  years  ago;  since 
then,  menorrhagia  of  2  to  10  weeks  at  a  time.  The 
last  regular  period  was  12  weeks  ago;  bleeding  since. 
For  past  2  years  she  has  had  slight  pain  in  the  lower 
abdomen,  associated  with  backache  and  slight 
leucorrhoea. 

Vaginal  examination  showed  the  uterus  to  be  uni- 
formly enlarged  to  size  of  10  weeks'  pregnancy; 
fairly  soft;  the  adnexa  normal;  and  the  presence  of  a 
good-sized  rectocele  and  cystocele. 

March  21.  The  patient  had  a  rather  profuse 
haemorrhage  from  the  uterus.  She  became  pulseless 
and  required  very  active  stimulation.  Hemoglobin 
64  per  cent.    Panhjrsterectomy  by  Dr.  Krug. 

The  specimen  consists  of  a  fibroid  uterus  about 
the  size  of  a  3  months'  pregnancy.    In  the  .cavity 
there  was  a  shaggy  mass  attached  by  a  pedicle  to  the 
fundus,  resembling  very  much  a  piece  of  placenta, 
which  might  be  a  necrotic  submucous  fibroid. 
April  1 7 .  Patient  was  discharged  in  good  condition. 
Macroscopical    report,    March    21,    191 1.      The 
specimen  consists  of  the  uterus  which  is  enlarged. 
The  uterus  shows  marked  hjrpertrophy  of  the  wall 
which  measures  3  centimeters.   Near  the  fundus  on 
the  anterior  wall  is  an  area,  covered  by  soft  granular 
and  fungoid  tissue  which  causes  a  thickening  of  from 
I  to  4  millimeters  in  the  endometrium.  Besides  this 
is  tissue  which  appears  to  be  amnion  and  chorion. 
Microscopical  diagnosis,   Chorio-epithelioma. 
Case  6.    A.  H.  was  admitted  to  the  Mount  Sinai 
Hospital  on  June  12,  191 1.    She  was  33  years  old, 
married  12  years,  five  children,  last  child  21  months 
ago,  doubtful  miscarriage  3  months  ago.   Menses  at 
14  years,  four- weekly  t)rpe,  duration  7  days.   Three 
months  before,  when  menses  were  due,  she  merely 
stained.    A  month  later  stained  again.    At  the  re- 
currence of  the  next  menses,  she  flowed  very  pro- 
fusely and  suffered  with  pain  in  the  right  iliac  region. 
She  "WSLS  then  admitted  to  the  L3nng-In  Hospital. 


where  she  was  curetted  for  a  miscarriage.  The  flow 
persisted  after  the  curettage  and  so  did  the  pain. 
On  admission  the  patient  was  found  to  be  moderately 
anemic.  The  uterus  was  about  of  normal  size  and 
the  adnexa  were  apparently  normal. 

In  view  of  the  history  of  the  case,  chorio-epithe- 
lioma was  suspected.  Not  desiring  to  subject  the 
patient  to  another  curettage,  it  was  decided  to  ex- 
plore the  uterus  visually  by  an  anterior  colpotomy, 
and  if  necessary  by  an  anterior  hysterotomy. 

Operation,  June  15.  A  transverse  incision  was 
made  in  the  anterior  vaginal  fornix;  and  the  uterus 
delivered  through  it.  In  the  right  comu  was  seen 
a  small  vascular  tumor  the  size  of  a  filbert,  and 
presenting  the  characteristic  bluish  discoloration  of 
a  chorio-epitheliomatous  growth.  The  operation 
was  completed  by  extirpating  the  uterus  and  adnexa 
through  the  vagina.  The  patient  made  a  rapid 
recovery  and  was  discharged  on  July  i.  She  was 
under  observation  for  two  years  and  remained  per- 
fectly well. 

Macroscopical  report ,  June  15,  191 1.  The  speci- 
men consists  of  the  uterus  with  both  tubes  and 
ovaries.  The  uterus  measures  7.5  x  5  x  3  centi- 
meters. It  is  the  normal  multiparous  shape.  The 
cervix  shows  a  shallow  old  laceration  to  the  right. 
The  wall  of  the  uterus  is  1.5  to  2.2  centimeters  in 
thickness.  A  papuliferous  mass  is  situated  at  the 
fundus  in  the  neighborhood  of  the  right  horn.  Its 
base  is  1.7  centimeters  wide  and  2.2  centimeters 
long  (from  above  downward),  and  the  mass  projects 
about  5  centimeters  beyond  the  surface  of  the  mu- 
cosa. The  tumor,  is  fairly  firm  and  is  pinkish  brown 
in  color.  Both  ovaries  are  of  about  normal  size  and 
cystic  (old  corpus  luteum  cjrsts.)  No  recent  corpus 
luteum  of  any  prominence  is  visible. 

Microscopical  diagnosis.   Chorio-epithelioma. 

Case  7.  Chorio-epithelioma.  Septiaemia-strep- 
tococcaemia.  Hysterectomy.  Death.  Mrs.  L.  L., 
31  years  of  age,  married  5  years,  had  2  children,  one 
three  and  a  half  years  ago  and  the  second  four 
months  ago.  She  was  seen  in  consultation  by  me 
March  18,  1910,  for  persistent  uterine  bleeding. 
Her  medical  attendant,  an  intelligent  practitioner, 
informed  me  that  he  had  delivered  the  patient  at 
term  with  instruments  four  months  before.  The 
patient  went  through  a  normal  puerperium,  but  the 
flow  of  blood  in  small  quantities  persbted  for  three 
weeks.  It  then  ceased  for  three  weeks  when  it 
recurred  and  continued  off  and  on  in  slight  amounts, 
until  two  weeks  before,  when  rather  a  sharp  hemor- 
rhage took  place!  He  then  curetted  her,  removing 
apparently  several  fragments  of  placental  tissue. 
This  put  a  stop  to  the  bleeding  for  some  days  when 
it  recurred  again  slightly  with  rather  a  free  flow 
now  and  then.  On  the  night  previous  she  had  a 
profuse  flow  of  blood.  I  found  a  strong,  healthy 
looking  woman  inclined  to  obesity,  with  moderate 
pallor  of  the  lips.  She  was  nursing,  and  the  infant 
seemed  to  be  thriving  satisfactorily.  On  bimanual 
examination  I  found  the  uterus  enlarged  to  the  size 
of  the  gravid  organ  at  about  six  weeks.   The  cervix 
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:  finger  readily,  rflieved  by  removal  of  the  gauze.    In  the  evening 

vity  detected  a  her  condition  wAs  reported  to  me  and  I  immediatct; 

:e  of  the  uterus,  visited  the  patient.     On  specular  examinatloD.  I 

I  size  to  about  a  found  that  the  house  surgeon  had  removed  only  tbe 

be  surface  about  vaginal  packing  and  that  the  uterine  gauze  wuuiU 

ig  on  its  surface  in  situ.    I  removed  it  and  irrigated  the  uterus  vitli 

0  marked  bard-  alcohol  50  per  cent.  March  23,  8  a.m.,  temperatuK, 
piosis  of  a  prob-  105-6°,  pulse,  140;  vomited  once.  Blood  tulluit 
that  I  wcuJd  be  taken.  Decided  to  remove  the  uterus  as  soon  u 
not  a  curettage  consent  could  be  obtained.  Eight  p.m.,  tempentuit 
'  argued  that  a  103.8°,  pulse,  148,  Hysterectomy.  Owing  to  the 
ive  in  diagnosis,  patient  taking  the  anesthesia  jraorly  and  to  the 
xavation  on  its  great  abundance  of  fat  in  the  abdominal  wall  ud 
ment  of  doubt,  in  the  subperitoneal  tissue  of  the  pelvis,  it  was  not 

been   produced  feasible  to  carry  out  ligation  of  the  pelvic  vdnj 

d,  therefore,  her  Patient  withstood  the  operation  very  well.  Mard 
>itai  where  the  24,  8  a.m.,  twelve  hours  after  operation,  XaapB- 
curette  and  sub-  ature,  103.2°,  pulse,  140. 

I  curetted  her  March    24,  4  p.m.,   chill,    temperature,    id6^°. 

hout  anesthesia  pulse,  140  to  180.      March  35,  4  a.m.,  patient  died. 

andlebaum,   the  Notes  from  the  pathological  laboratory.    MwA 

mrette  removed  18,  iQio.    Specimen  of  retained  placenta  recdvd. 

dinary  placental  Deddua  with  markedly  atypical  cells,  some  very 

that  it  was  an  large  with  giant  nuclei.     Diagnosis  is  in  doubt,  bu[ 

icental  remains,  it  b  suspicious  of  malignant  change. 

ttagewas  roo.8°,  March  23,  iqio.   Uterus  received  for  examination. 

e,  99  to  100.4°,  Organ  is  moderately  enlarged,  and  musculatun  it 
perature,  99.6  to  soft  and  flabby.    Uterus  measures  9  centimeteis; 

wall  considerably   thickened,    18x25   noillimeteis. 

iA  that  removed  Mucosa  shows  evidence  of  curettement.    In  the 

normal  decidual  body  anteriorly  is  a  lenticular  avid  tumor  occupying 

■ve   the  patient  the  site  of  the  mucosa,  and  the  tissues  immediately 

on  as  possible  I  underneath  infiltrate  the  muscularis  for  about  i  to } 

iported  home  in  centimeters.    On  section  this  area  measures  jH  ^> 

morning,  March  centimeters  and  is  composed  of  soft,  hamorrhagic, 

tten  ready  to  be  necrotic  tissue.     The  microscopic  sections  of  die 

w  of  blood.    She  uterine  tumor  show  the  so-called  atypical  variety 

and  the  interior  (Marchand)  of  chorion  epithelioma.    In  the  super- 

a  curette  on  the  fecial  zone  there  is  extensive  necrosis,  luemonlugt, 

of  tissue  might  and   conglomerate   masses   composed   of   atyjHcal, 

:e  did  not  bring  acidophile  syncytium  and  cells  of  the  Langhuu 

jr  the  bleeding,  type;  in  the  deeper  layers,  syncytial  masses  and 

ler  bed  when  she  chorionic  wandering  cells  of  bizarre  shape  penetrate 

he  was  at  once  the  muscle  for  a  considerable  distance  and  are  al» 

n  and  the  uterus  found  free  in  the  blood  sinuses.    Diagnosis:  chonon 

ize.    I  now  felt  epithelioma. 

lo  with  a  malig-  Autopsy  performed  on  March  25,  igio,  at  z  p.m., 

report  from  the  by  Dr.  A.  E.  Cohn.    Case  of  chorio-epithelioma  widi 

urther  exaraina-  pulmonary  metastases.  Body  of  an  adult  adipoM 

d  that  morning,  female.    Panniculus  adiposus  well  developed.   Opei- 

e,  136.     Assum-  ative  incision  in  the  median  line  above  the  symphj'sis 

uterine  packing,  pubis,  about  15  centimeters  long. 

«s  of  gauze  from  The  lungs  are  both    voluminous,  pinkish  gr^ 

so  doing  he  had  in  cclor.     Adhesions  between  lobes  and  betweei 

;cn  employed  in  lung  and  pleurae.     Scattered  through  right  lung,  bm 

n.,  temperature,  more  especially  projecting  along  borders,  are  small 

;rature  suddenly  tumor  masses  varying  in  diameter  from  3  to  w 

perature,  105.6  ,  millimeters.    On  cut  section  they  project  shaiply 

in  the  morning  above  the   surface  of   the  lung  and   are  sharply 

1  and  concluded  circumscribed,  and  have  a  "port  wine"  and  a 
I  before  was  due  somewhat  reticulated  appearance.  The  reticuhmi 
:king  which  was  is  grayish.    The  dependent  portions  of  the  lung  in 
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congested.  There  is  no  consolidation;  no  tubercles; 
no  metastases.  The  bronchi  are  congested;  the 
pulmonary  arteries  are  normal.  The  left  lung  shows 
adhesions  similar  to  the  right,  except  that  there  is 
no  fibrinous  exudate  on  surface.  There  are  about 
twelve  metastases  of  the  shape  and  size  described. 

The  heart  is  normal  in  size  with  marked  fatty- 
overgrowth.  The  pericardium  is  normal.  The 
right  auricle  is  somewhai  dilated,  but  not  the  right 
ventricle.  There  are  marked  chiari  over  the  coro- 
nary sinus,  the  muscle  is  flabby  and  pale.  The  tri- 
cuspid valve  admits  two  fingers,  the  edges  of  the 
valve  are  retracted,  thickened,  but  show  no  recent 
lesion.  The  aorta  shows  fairly  marked  atheroma, 
the  posterior  much  less  than  the  anterior.  Foramen 
ovale  closed. 

The  liver  shows  slight  parenchymatous  and  fatty 
degeneration,  otherwise  normal. 

A  slight  perisplenitis  is  present  but  diffluent. 
The  lymphatic  structures  of  the  .spleen  are  not  easily 
made  out. 

The  kidneys  show  marked  parenchymatous 
degeneration. 

Floor  cf  the  pelvis  is  clean.  There  is  some  bluish 
discoloration  along  the  line  of  suture.  The  vesical 
veins  show  no  abnormality.  The  inferior  vena  cava 
in  its  lower  half  shows  no  thrombosis. 

Microscopical  examination.    There  are  metastases 
in  the  lung.    The  tumor  mass  itself  is  composed  of 
large  blood  sinuses  together  with  necrotic  areas  into 
vrhich    there    has    been    haemorrhage.      Scattered 
through  the  tumor,  but  especially  at  the  periphery 
there  are  groups  of  cells  characterized  by  irregularity 
in  size  and  shape.    Nuclei  for  the  most  part  are 
large  and  vary  in  their  amount  of  chromatin;  some 
oi  them  are  almost  vesicular  and  others  show  a  dense 
network.    The  cell  bodies,  where  they  can  be  ob- 
served, are  irregular  in  shape  and  finely  granular. 
A  number  of  cells  show  karyorrhexis.    These  cells 
are  for  the  most  part  isolated,  having  only  a  slight 
tendency  to  form  groups.   A  number  are  vacuolated. 
The  diagnosis  of  chorio-epithelioma  is  made. 

Case  8.     R.  W.,  aged  50.    Married  26  years;  ten 
children;  last  child   eight   years   ago.    Three  mis- 
carriages, last  seven  years  ago.    Patient  consulted  me 
May,  191 1.    She  stated  that  her  menses  for  the  past 
year  had  been  irregular,  occurring  from  four  to  eight 
weeks,     A  month  ago,  after  a  period  of  amenorrhoea 
of  eight  weeks  she  began  to  bleed.    The  bleeding  per- 
sisted with  varying  intensity  up  to  the  time  of  her 
seeing  me.  I  found  the  uterus  enlarged,  had  the  sign  of 
a  gravid  organ  of  about  1 2  weeks.    It  had  a  soft 
doughy  feel.    A  diagnosis  of  hydatid  mole  was  made, 
and  the  patient  given  a  card  of  admission  to  Har 
Aloriah  Hospital. 

May  15,  191 1,  operation.  Vaginal  hysterectomy. 
Uterus  emptied  with  the  hand  of  about  a  quart  of 
characteristic  vesicles.  Interior  of  uterus  palpated. 
A  suspicious  nodule  was  felt  in  the  posterior  wall. 
Operation  completed  by  doing  a  vaginal  panhys- 
terectomy.   Microscopic  examination  by  the  pathol- 


ogist of  the  hospital  confirmed  diagnosis  of  chorio- 
epithelioma,  which  was  also  confirmed  by  Dr.  L.  S. 
Mandlebaum,  pathologist  to  Mt.  Sinai  Hospital. 
Patient  in  good  condition  up  to  the  present,  seven 
years  after  the  operation. 

Case  9.  Mrs.  J.  S.  admitted  to  the  Mount  Sinai 
Hospital  on  November  3,  191 5.  She  was  44  years 
old,  married  for  26  years,  had  seven  children,  one 
dead,  youngest  child  six  years  old;  all  pregnancies 
full- term,  and  normal  delivery;  one  miscarriage. 
Menses  began  at  14  years,  regular  every  month, 
duration  from  four  to  five  days.  Up  to  six  weeks  ago 
patient  had  amenorrhoea  for  past  five  months.  Dur- 
ing this  time  she  commenced  to  bleed,  and  this  has 
continued  steadily  and  progressively  up  to  the 
present  time,  much  blood  being  lost. 

Physical  examination  revealed  the  following: 
The  abdomen,  was  soft,  relaxed,  tympanitic.  There 
was  a  mass  present,  reaching  almost  to  the  umbilicus, 
hard  and  smooth  in  consistency,  conforming  to 
shape  of  a  gravid  uterus  of  four  months'  advance- 
ment. The  mucous  membrane  of  the  vaginal  canal 
was  of  a  violet  hue.  The  uterus  was  large,  ante- 
flexed  conforming  to  size  of  pregnant  uterus  of 
almost  four  months.  Adnexa  were  not  felt.  Cervix 
not  patulous,  direction  down  and  forward. 

November  5,  1915.  Hysterotomy  and  emptying 
of  uterus  for  hydatidiform  mole  performed  by  Dr.  S, 
Wiener.  November  15,  191 5.  Uterus  well  invo- 
luted. Hysterotomy  wound,  slight  gaping  at  one 
point.  November  16,  191 5.  Patient  discharged  in 
good  condition. 

Pathological  report,  November  10,  191 5.  Tissue 
from  uterus-  hydatid  mole. 

November  17,  191 7.  Patient  readmitted.  Diag- 
nosis chorio-epithelioma.  Vaginal  flow  daily  for  four 
months.  (Through  courtesy  of  Dr.  Joseph  Brettauer) . 

Vaginal  examination  disclosed  a  moderate  cys- 
torectocele;  cervix  hard  and  nodular.  Uterus 
anterior,  slightly  enlarged.  Fundus  globular  and 
hard.  Both  fornices  clear.  Uterine  bleeding.  Sound 
determines  small  smooth  sound  nodules  on  left 
lateral  and  anterior  walls.  Slight  tear  in  perineum. 
Uterus  slightly  enlarged. 

November  19,  191 7.  Exploratory  curettage  by 
Dr.  Lindeman.  November  21,  191 7.  Cervix  gauze 
removed.  Patient's  condition  good.  Extra  systoles 
more  frequent,'  otherwise  no  signs  of  cardiac  lesions. 

November  22,  191 7.  Vaginal  hysterectomy  for 
chorio-epithelioma  by  Dr.  Lindeman. 

Specimen.  Uterus  slightly  enlarged.  Normal 
tubes  and  ovary.  On  opening  the  uterus  there  was 
present  in  the  fundus  a  small  (2  centimeters)  friable, 
pedunculated  tumor,  dark  brown  in  cross-section 
and  on  surface,  extending  only  a  short  distance  into 
uterine  tissue.  November  19,  191 7.  Curettings 
show  evidences  of  malignant  tumor  suspicious 
of  chorio-epithelioma.  November  22,  191 7,  uterus 
and  adnexa  show  chorio-epithelioma. 

December  3,  191 7.  Patient  discharged  from  hos- 
pital in  good  general  condition. 
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;  before  the  New  York  Obstetrical  Society 
nary  12,  1918,  and  a  description  of  the 
idure  which  was  followed  will  be  pub- 
d  in  the  June  issue  of  the  Ncai  York 
nal  of  Obstetrics. 

NAl  HYSTERECTOMY  AND  PASCUL  LAPPKG 
FOR  PROCIDENTIA  UTERI 

TO  curved  incisions,  meeting  in  front  aod 
id.  are  made  about  the  cervix  at  its 
ture  with  the  vaginal  mucosa.  The 
lal  tissue  is  separated  from  its  cervical 
rhments  and  each  cardinal  ligament  area 
ssue  severed  from  the  cervix  and  peae- 
d  and  tied  with  a  chromic  gut  suture 
2.  As  the  free  ends  of  these  sutures  are 
;  used  at  the  completion  of  the  operation 
ps  are  now  attached  to  each  group. 
le  vesicofascial  area  may  be  entered  by 
r  a  longitudinal  incision  or  by  the  cur\-ed 
bns  as  they  pass  above  and  to  the  side- 
e  cervix.  The  preferable  approach  to  this 
of  cellular  tissue  is  through  the  cund 
ons.  When  this  area  or  line  of  clea\ag( 
een  the  bladder  and  fascia  is  found  it  t 
ved  by  blunt  dissection  on  each  side  ol 
iteral  limits  of  the  anterior  vaginal  wall 
so-called  vesico- uterine  ligament,  whiri 
it  a  part  of  the  vesicovaginal  fascia,  i 
severed  and  the  bladder  separated  en 
'  from  its  fascial  attachment  startio! 
V  and  working  upward.  As  the  frecini 
le  bladder  from  the  fascia  is  continue" 
rd  the  urethra  the  anterior  vagina 
is  incised  in  the  median  line  until  ih 
ling  of  the  fascia  with  the  urethral  tissui 
iched. 

e  posterior  surface  of  the  bladder  i 
completely  separated  from  the  anterio 
af  the  cer\'ix  and  the  peritoneal  reflecti<ii 
'A.    The  tissues  between  the  cei^ix  ani 
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Fig.  I.  Showing  the  uterus  out  of  the  vagina  with  all  its 
attachments  severed  except  the  posterior  vaRinal  barrier, 
which  barrier  with  the  gauze  striii  passed  through  the 
anterior  opeoing,  prevents  the  vaginal  contents  entering 
the  peritoneal  cavity. 

the  rectum  are  likewise  separated,  but  the 
posterior  peritoneal  reflection  is  not  incised. 

The  corpus  uteri  is  now  delivered  through 
the  anterior  peritoneal  opening  and  a  narrow 
strip  of  gauze,  to  which  is  attached  a  piece  of 
catgut,  is  passed  into  the  peritoneal  cavity 
to  protect  it  and  prevent  the  intestines  and 
omentum  from  protruding. 

The  vaginal  flaps  are  next  prepared  for 
Japping  by  first  trimming  them  longitudinally 
to  not  less  than  half  their  original  size.  From 
the  right  flap,  or  that  to  the  left  of  the  opera- 
tor, the  mucosa  is  completely  removed. 
This  flap  is  severed  crosswise  near  its  urethral 
attachment  to  the  extent  of  about  0.5  centi- 
meter so  as  to  facilitate  its  adjustment  when 
anchoring  it  under  the  opposite  flap. 

Four  or  more  mattress  sutures  of  chromic 
gut  Xo.  2  are  now  inserted  in  such  a  manner 
as  will  anchor  this  denuded  flap  under  the 
undenuded  flap  and  to  the  opposite  stable 
line  where  the  fascia  meets  the  lateral  limit 
of  the  vagina.  Four  or  more  interrupted 
chromic  gut  sutures  No.  2  and  a  continuous 
suture  are  used  to  anchor  the  undenuded  flap 


Fig.  2.  The  marginal  inscrtinn  in  the  upper  left  hand 
corner  shoivs  the  initial  incision  of  the  anterior  vaginal 
wall  and  the  opening  in  the  vault  of  the  vagina  on  the 
removal  of  the  uterus.  The  dotted  lines  indicate  approx- 
imately the  amount  of  tissue  removed  longitudinally 
from  each  Dap. 

The  larger  Illustration  shows  the  underlapping  flap 
denuded  of  its  mucous  membrane  and  the  sutures  placed 
for  anchoring  hoth  flaps.  A  bundle  of  tissue  is  seen  on  each 
side  of  the  vault  of  the  vagina,  encircled  by  a  chromic  gut 
suture.  One  strand  of  each  suture  is  pa^ed  in  and  out 
along  posterior  vaginal  cut  surface  to  control  ha;morrhage 
and  the  other  tied  with  ils  opposite  free  strand  to  a[iproxi- 
mate  the  lateral  bundles  or  cardinal  ligaments. 

to  the  opposite  stable  line,  or  lateral  limit 
of  the  vagina,  and  also  to  approximate  the 
cut  edges  of  the  mucosa. 

One  strand  of  each  chromic  gut  suture 
surrounding  each  so-called  cardinal  ligament 
is  utiHzed  as  a  running  suture  along  the 
posterior  cut  surface  of  the  vaginal  vault  to 
prevent  ha;morrhage,  which  not  infrequently 
occurs  from  this  surface.  The  remaining 
strands  are  now  tied  to  approximate  the  cut 
"cardinal  ligament"  tissues.  These  latter 
sutures  are  used  again  and  made  to  penetrate 
the  lower  margin  of  the  newly  constructed 
anterior  vaginal  wall  from  within  out  and 
tied  to  the  sutures  passed  through  the  poste- 
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rior  vaginal  wall.  Before  tying  these  sets  of 
sutures  a  narrow  strip  of  iodoform  gauze  is 
passed  into  the  posterior  vaginal  space. 
Iodoform  packing  in  the  vagina  completes 
tbe  operation.' 

The  features  which  I  would  particularly 
emphasize  in  this  technique  are  (i),  the 
separation  of  the  cellular  tissue  at  the  be- 
ginning of  the  operation  from  the  posterior 
surface  of  the  cervix  up  to  the  peritoneal 
reflection  without  opening  into  Douglas' 
cul-de-sac.  The  great  advantage  of  not 
entering  the  peritoneal  cavity  at  the  be- 
ginning of  the  operation  is  that  the  continuity 
of  tissue  here  acts  as  a  barrier  to  prevent  the 
contents  of  the  vagina  from  soiling  the  perito- 
neal cavity  and  the  intestines  from  protruding 
into  the  vagina;  it  also  prevents  the  cervix 
uteri  from  coming  in  contact  with  the  perito- 
neum when  the  fundus  is  anteverted  and  the 
cervix  is  forced  back  into  the  vagina. 

The  second  feature  pertains  to  the  removal 
of  the  corpus,  which  is  delivered  through  the 
anterior  peritoneal  opening  and  operated  on 
at  the  vulva.     Each  step  in  its  removal  is 


executed  with  greater  ease  and  exactness  by 
attacking  the  upper  portion  of  the  broad  liga- 
ments first  and  working  downward  than  by 
attacking  the  tissues  around  the  cervii  first 
{corpus  remaining  in  peritoneal  ca\'ity}  and 
working  upward. 

The  third  feature  is  the  reinforcement  ot  the 
anterior  vaginal  wall  by  lapping  the  fascia 
and  anchoring  the  cut  margins  to  the  stabfe 
areas  of  the  vaginal  canal  and  appro.'dmating 
the  cut  surfaces  of  the  cardinal  ligaments. 

That  prolapse  of  the  uterus,  as  well  as  of 
the  anterior  vaginal  wall,  has  been  cured 
by  varied  surgical  procedures  is  not  to  be 
questioned,  but  failures  continue  to  occur 
and  no  method  has  yet  established  itself 
in  the  confidence  of  the  majority  of  surgeons. 

When  success  is  attained  by  any  ol  the 
methods  per  vaginam  now  in  vogue,  em- 
phasis is  placed  upon  some  particular  feature 
considered  essential  for  success.  When  hys- 
terectomy is  done  for  the  relief  of  procidentia 
we  find  emphasis  laid  upon  the  approxhnation 
of  the  cut  edges  of  the  round  and  broad 
ligaments  in  one  method,  the  shortening  of 
the  utcrosacral  ligaments  or  the  anchotini 
of  the  round  ligaments  in  the  vault  of  the 
vagina  in  another,  the  interposition  of  the 
approximated  round  and  broad  ligaments  or 
of  the  resected  corpus  uteri  in  still  others. 
In  my  opinion  all  these  special  features  arc 
given  undue  consideration,  and  success,  when 
attained,  is  the  result  not  of  them  but  of  a 
common  element  entering  into  all  of  them— 
namely,  surgical  adjustment  of  the  pehic 
fascia. 

It  is  not  my  object  to  discuss  the  individual 
operations  for  the  cure  of  procidentia  uteri 
and  cystocele.  but  it  would  seem  filling. 
because  of  its  historic  interest  and  the  prin- 
ciple involved  in  the  Emmet  operation  to  do 
more  than  make  passing  mention  of  it. 

Emmet  utilized  the  principle  of  fascial 
support  of  the  anterior  and  lateral  vaginal 
walls  with  the  intuition  and  skill  of  the 
consummate  surgeon  he  was.  He  recognized 
that  siiccess  depended  "upon  the  unyielding 
line  along  the  vaginal  sulcus  on  each  side 
where  the  walls  are  connected  with  the  pehic 
fascia" — and  that  this  tissue,  owing  to  its 
elasticity,  can  be  stretched  to  a  certain  degree 


BISSELL:    VAGINAL  HYSTERECTOMY  FOR   PROLAPSE 


but  for  all  practical  purposes  the  areas  are 
fixed.'  By  Emmet's  method  two  lateral 
fascial  surfaces  are  united  to  a  central  fascial 
surface;  in  this  way  the  fascial  support  of  the 
uterus  and  bladder  is  reconstructed  and  we 
have  here  the  first  instance,  on  a  limited 
scale,  of  fascial  lapping  of  the  anterior  vaginal 
wall.  In  Emmet'shands  success  by  this  method 
was  the  rule.  In  the  hands  of  others  success 
seems  to  have  been  the  exception.  I  would 
not  refer  to  this  operation,  long  since  con- 
sidered obsolete  by  many,  were  I  not  con- 
vinced that  it  possesses  an  essential  feature  of 
success.  Grant  Baldwin  recognized  this  fact 
several  years  ago,  and  also  the  cause  of  failure 
■  in  the  original  technique  and  modified  it 
with  such  results  as  should  demand  our 
respectful  consideration. 

It  would  seem  a  justifiable  conclusion,  with 
the  evidence  at  hand,  that  the  underlying 
principle  of  success  in  operations  for  the  cure 
of  uterine  and  vaginal  prolapse  is  the  proper 
surgical  adjustment  of  the  pelvic  fascia;  but 
the  fact  remains  that  we  have  not  yet  de- 
veloped a  standard  technique  or  one  which 
can  be  applied,  with  such  modifications  as  the 
necessity  of  the  individual  case  demands,  to 
meet  all  requirements. 

When  a  prolapsed  uterus  has  undergone 
such  structural  change  as  necessitates  its 
removal,  or  when,  after  menopause,  its  re- 
moval is  considered  for  one  reason  or  another 
desirable,  the  vaginal  hysterectomy  tech- 
nique as  herein  described,  will  prove,  I 
believe,  the  method  most  adaptable  and 
satisfactory.  I  recognize  that  it  has  not  yet 
been  put  to  the  test  of  time,  but  as  it  is  in 
principle  identical  to  that  upon  which  nature, 
under  normal  conditions,  depends  for  sup- 
port, confidence  in  its  ultimate  success  would 
seem  justified. 

CERVIX  AMPUTATED,  CORPUS  RETAINED,  AND 
FASCIA   LAPPED 

When  it  is  found  advisable,  in  cases  of 
procidentia  uteri,  to  retain  the  uterine  body 
but.  amputate  the  cervix,  the  following  tech- 
nique presents  certain  advantages: 

The  first  stages  of-t^e  technique  are  in 
part  identical  to  the  first  stages  of  the  vaginal 

>  Emmet,  Principle  and  Fcirlice  of  GrDccolagv.  p.  ij;. 


Fig.  4.  The  dotted  lines  on  the  marginal  insert  indicate 
the  approximate  amount  oF  tissue  removed  longitudinally 
from  each  posterior  vaginal  wall  flap.  The  drawing  is 
somewhat  misleading  as  the  amount  of  tissue  removed  is 
really  more  than  would  seem  from  the  drawing.  The  ten- 
dency ia  to  undercoirect  hy  not  removing  enough  tissue. 
The  appearance  after  operation  should  be  that  of  over- 


The  larger  illustration  shows  the  undcrlapping  flap 
denuded  of  its  mucous  membrane;  the  line  of  fascia  merg- 
ing with  the  perineal  body;  the  denuded  perineal  body  and 
all  sutures  placed  for  anchoring  flaps  and  closing  perineum. 


hysterectomy  technique  previously  de- 
scribed, that  is  the  vesicofascial  area  near 
the  cervix  may  be  entered  by  either  the 
longitudinal  or  curved  incisions.  The  line 
of  cleavage  is  then  followed  laterally  to  the 
side  walls  of  the  vagina,  longitudinally  to 
the  urethral  region  and  along  the  cervix 
to  the  peritoneal  area.  As  the  separation 
of  the  bladder  from  the  fascia  progresses 
the  anterior  vaginal  wall  is  incised  in  the 
median  line  up  to  the  urethral  region.  The 
vaginal  wall  flaps  are  now  trimmed  long- 
itudinally to  the  extent  required  and  the  flap 
to  the  left  of  the  operator  denuded  of  its 
mucous  membrane.  The  sutures  anchoring 
the  flaps  are  placed  in  the  manner  described 
in  the  vaginal  hysterectomy  technique  for 
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vaginal  wall  are  practically  identical  to  those  where  the 
corpus  is  removed.  Immediately  after  amputating  the 
cervix,  two  cliromic  gut  sutures  No,  2  are  inserted  in  the 
cervical  stump  according  to  the  manner  shon-n  in  the 
insert.  These  sutures  serve  as  tractors  and  control  hemor- 
rhage during  the  progress  oF  the  operation.  After  anchor- 
ing the  vaginal  flaps  the  free  ends  of  these  sutures  are 
passed  through  the  vaginal  tissues  on  each  side  and  when 
tied  anchor  this  vaginal  tissue  over  the  cervical  stump. 
The  middle  suture  in  the  main  illustration  is  devised  first 
to  shift  the  position  of  the  lateral  tissue  or  cardinal 
ligament,  and  second  to  anchor  the  vaginal  mucosa  to  the 
cervical  stump.  The  method  is  reversed  to  that  of  Emmet 
and  tends  to  lengthen  rather  than  shorten  the  anterior 
vaginal  nail. 

procidentia  uteri,  namely,  four  or  more 
mattress  sutures  being  used  to  anchor  the 
denuded  or  underlapping  flap  to  the  opposite 
stable  line  of  the  lateral  wall  of  the  vagina 
and  four  or  more  interrupted  chromic  gut 
sutures  and  a  continuous  suture  to  anchor 
the  undenuded  or  overlapping  flap  to  the 
opposite  stable  line  of  the  lateral  wall  of  the 
vagina. 

Previous  to  tying  the  sutures  of  the  an- 
terior vaginal  wall  the  mucosa  about  the 
cervix  is  stripped  back  laterally  and  posterior- 
ly sufficiently  to  permit  of  a  high  amputation 


cervix.    The  sutures  of  the  cer\Ti  are 
1  according  to  a  plan  which  is  here 
ularly  adaptable  and  serviceable.  One 
of-8    suture    is    inserted    through  the 
area  of  the  cut  surface  of  the  cervical 
I  and  one  through  the  lower  area.  These 
itures  may  be  placed  immediately  alter 
mputation  of  the  cervix  and  used  as 
rs  controlling  haemorrhage  at  the  samt 
At  the  completion  of  the  operation  their 
ids  are  passed  through  the  edges  of  lie 
vaginal   mucosa  and   when   tied  the)' 
ximate   the   mucosa   over   the  stump, 
futures   which   direct   and    secure  the 
il   mucosa   to   the   cervical   canal  are 
ed  in  an  opposite  direction  to  the  clas- 
■nethod  of  Emmet.    The  needle  is  first 
ed  into   the  more  or  less   free  lateral 
or   cardinal   ligaments   on   each  side. 
ree  ends  of  each  of  these  sutures  are 
i    through    the    cervical    sttimp   near 
inal  and  back  through  the  margin  ol  ibt 
vaginal  mucosa  of  the  same  side.  By 
orm  of  stitching  two  objects  are  av 
I,   namely:  the  cardinal   ligaments  are 
red  to  the  cut  surface  of  the  cer\ial 
stump  and  the  vaginal  mucosa  is  anchored  lo 
the  cervical  canal.     Extra  sutures  may  be 
inserted,  if  necessary,  and  finally  a  narrow 
strip  of  iodoform  gauze  is  passed  iJirough  the 
cervical  canal  into  the  cavity  of  the  uterus  to 
prevent  a  possible  union  of  the  cut  edges  of 
the  mucosa  in  the  region  of  the  cer\dcal  canal- 
Perineorrhaphy  is  done,  if  required,  and  ihe 
vaginal  canal  is  packed  moderately  tight  with 
iodoform  gauze.     By  the  Emmet  technique 
the  tissues  of  the  vesical  area  are  used  lo 
cover   the   anterior   surface   of   the   cer\ical 
stump,  and  to  that  extent  the  anterior  wall  is 
shortened.    If  his  method  is  reversed  accord- 
ing to  the  plan  just  described  the  length  oi 
the  anterior  wall  is  not  shortened. 

When  in  the  childbearing  period  prolajw 
of"  the  uterus  and  bladder  is  corrected  1^' 
fascial  lapping  and  the  uterus  retained  it  is 
as  yet  an  open  question  whether  or  not  the 
reconstructed  fascial  wall  would  prevent  or 
in  any  way  interfere  with  the  process  of  labor. 
I  have  not  as  yet  operated  for  procidentia 
uteri  or  cystocele  by  the  fascial  lapping 
method  and  preserved  the  entire  uterus. 
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Fig.  6.  This  illustration  shows  a  partial  rectoeele  with 
deep  vaginal  sulci  and  a  complete  laceration  of  the  sphinc- 
ter. The  black  line  indicates  the  &rst  incision  made  in  per- 
forming the  Ristine  operation.  The  repair  of  the  sphincter 
■  in  of  the  rectoeele  were  done  at  the  same  time. 


The  Emmet-Baldwin  operation  does  not 
permit  of  the  completion  of  labor  without  the 
destruction  of  the  operative  results. 

With  complete  procidentia  uteri  both  the 
anterior  and  posterior  vaginal  walls  prolapse 
in  greater  part;  while  this  is  the  rule,  cases 
do  occur  where  one  wall  protrudes  from  the 
\TjIva  more  than  the  other,  so  that  in  one 
case  we  may  have  a  marked  cystocele,  with 
the  posterior  wall  but  little  affected,  and  in 
the  other  caSe  a  marked  rectoeele  with  but 
httle  protrusion  of  the  anterior  wall.  Pro- 
trusion of  one  or  another  vaginal  wall  accom- 
panying procidentia  uteri  does  not,  however, 
necessarily  constitute  rectoeele  or  cystocele, 
but  such  a  situation  indicates  a  more  or  less 
damaged  structural  condition  of  the  walls 
and  demands  surgical  repair. 

True  cystocele  is  a  more  common  accom- 
paniment of  procidentia  uteri  than  rectoeele. 
Either  may  exist  independent  of  procidentia, 
but  if  associated  with  procidentia  they  pre- 
cede and  do  not  follow.  A  cystocele  there- 
fore   may  exist  with  the   cervix  in  normal 


Fig.  7.  In  this  instance  we  had  two  deep  sulci  to  care 
for.  The  posterior  vaginal  flaps  were  prepared  in  the  way 
previously  described,  except  that  the  flap  to  the  right  of 
the  operator  was  not  trimmed  longitudinally,  and  that 
portion  of  it  which  extended  down  in  the  sulci  was  de- 
nuded of  its  mucosa  as  was  its  corresponding  lateral 
vagioal  wall.  The  sutures  were  then  placed  in  the  manner 
shown  in  the  drawings.  When  these  sutures  were  tied, 
the  flaps  were  anchored  in  such  a  way  as  to  obliterate  the 
sulci  and  elevate  the  posterior  vaginal  wall. 

position,  likewise  a  rectoeele  may  exist  with 
the  cervix  in  normal  position.  The  case  of 
Mrs.  D.,  which  I  reported  in  my  last  com- 
munication on  this  subject,  was  a  striking 
example  of  the  first  type,  and  the  first  case  of 
rectoeele  to  be  here  reported,  a  description  of 
which  constitutes  the  basis  of  my  work  on 
fascial  lapping  for  the  cure  of  rectoeele,  is  an 
example  of  the  second  type. 

FASCIAL     LAPPING     FOR     RECTOCELE 

The  mucous  membrane  of  the  perineum  is 
first  removed  and  the  rectovaginal  fascia 
exposed.  This  fascia  is  incised  at  about 
where  it  merges  with  the  perineum  or  its 
remaining  structures.  On  incising  the  fascia 
a  cellular  area  is  entered,  which  area  con- 
stitutes the  line  of  demarcation  between  the 
rectum  and  the  vagina.  The  cellular  tissue 
encountered  is  now  separated  from  the  under 
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better  than  the  fascia  alone  would  do. 

The  denuded  flap  is  now  severed  crosswise 
at  its  highest  point  to  the  extent  of  about  i 
centimeter  in  order  to  make  a  better  fascial 
approximation  when  the  flaps  are  lapped. 

Four  or  more  mattress  sutures  of  chromic 
gut  No.  2  are  now  used  to  anchor  the  denuded 
or  underlapping  flap  to  the  opposite  unyield- 
ing line  where  the  fascia  meets  the  lateral 
limits  of  the  vagina.  Four  or  more  inter- 
rupted chromic  gut  sutures  and  a  continuous 
suture  are  used  to  anchor  the  undenuded  or 
overlapping  flap  to  the  opposite  unyielding 
line  along  the  side  wall  of  the  vagina. 

When  the  rectovaginal  flaps  are  anchored 
the  perineal  sutures  are  tied. 

With  rectocele.  as  with  cystocele,  we  have 
a  damaged  condition  in  part  or  in  whole  of 
the  fascial  support.  When  this  damage  is  not 
extensive  and  is  limited  to  the  perineal  area, 
surgical  approximation  of  the  perineal  por- 
tions of  the  levator  ani  muscles  constitutes  a 
sufficient  barrier,  but  when  an  extensive 
rectocele  exists,  such  as  involves  the  entire 
posterior  wall,  or  when  the  fascia  has  been 
torn  away  from  each  lateral  wall,  as  in  the 
second  case  to  l>e  cited,  fascial  lapping  to  the 


nt  of  the  rectocele  can  alone  be  depended 
a. 
rectocele  may  have  associated  mth  it 
ag  complications  and  the  operatic  tech 
le  used  must  be  modified  accordingly  as 
trated  in  the  following  case:    Laceration 
he  perineal  body  through  the  sphincter 
extensive  lateral  tears  of  the  posterior 
nal  wall,  forming  a  sulcus  on  each  ^de 
ntimeters  or  more  in  length  and  i  centi- 
ers  in  depth.     The  rectovaginal  fascia 
here  torn  away  from  the  lateral  wails 
the  posterior  or  rectovaginal  wall  bulged 
like  a  tumor  protruding  from  the  valvi. 
crescentic  incision  was  first  made  over 
torn  perineal  area  according  to  Ristine 
the  flap  of  tissue  dissected  down  to  the 
um  and  the  skin  border.    The  protruding 
:h  was  next  incised  immediately  above 
crescentic  incision  and  the  recto\'aginal 
liar  area  entered.    The  line  of  cleavage 
1  this  point  was  followed  laterally  to  the 
walls    and    longitudinally    beyond  the 
iii.i.ts  of  the  pouch.    A  longitudinal  incision 
was  now  made  in  the  middle  of  the  posterior 
wall,   extending  half   its   length.     The  flaps 
were  trimmed  longitudinally  and  the  mucoa 
was  completely  removed  from  the  sulcus  and 
the  flap   to   the  left  of  the  operator.    The 
mucosa  of  the  sulcus  to  the  right  of  the  opera- 
tor was  also  removed,  but  the  mucosa  of  tlie 
vaginal  flap  from  this  side  was  not  removed. 
Several  mattress  sutures  were  inserted  which 
when   tied   approximated   the   denuded  sur- 
faces of  the  sulcus  to  the  right  and  anchored 
the  denuded  flap  to  the  stable  line,  where 
the  fascia  normally  meets  the  lateral  limits 
of  the  vagina.    The  free  margin  of  the  tin- 
denuded  flap  was  anchored  to  the  oppo^ile 
stable  line  along  the  side  wall  of  the  \-agina. 
The  mucous  membrane  edges  were  uniteii. 
with  a  continuous  catgut  suture.    Two  plain 
catgut,     sutures     No.   O     penetrated     each 
free  end  of  the  sphincter  ani  muscle  to  ap 
proximate  and  accurately  adjust  these  sep 
arated  ends.    Silver  wire  sutures  were  placed 
in  the  perineum  in  the  usual  manner,  ont 
penetrating    the    free    ends    of    the    muscle. 
The  results  of  this  operation  were  not  only  a 
complete   restoration   of   the   sphincter  and 
the  perineal  body,   but  a  correction  of  tffi 
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rectocele  and  an  elevation  of  the  entire 
posterior  vaginal  wall  to  practically  its  nor- 
mal position.  Hysterectomy  had  previously 
been  performed  for  procidentia  according  to 
the  jnethod  herein  described,  a  report  of 
which  operation  will  be  found  in  the  New 
York  Journal  of  Obstetrics,  June,  191 7. 

It  was  found  necessary  in  the  first  case  of 
rectocele  here  reported  to  keep  a  depressor 
in  the  space  created  by  the  separation  of  the 
rectum  from  the  vagina  in  order  to  prevent 
the  fat  deposited  in  the  cellular  tissue  from 
interfering  with  the  proper  adjustment  and 
anchorage  of  the  denuded  flap  when  the 
sutures  were  tied. 

Fascial  lapping  meets  its  ideal  application 
in  extensive  rectocele  and  cystocele.  When 
applying  this  principle  to  these  conditions 
the  several  fascial  areas  which  have  been  given 
special  names  have  as  such  no  particular 
value.  When  cystocele  is  present  a  greater 
portion  of  the  bladder  is  enveloped  by  the 
overstretched  anterior  vaginal  fascia  than 
normally  exists.  The  same  is  true  of  the 
rectum  when  rectocele  exists  and  the  surgical 
problem  here  presented  is  to  restore  the  nor- 
mal relationship  of  the  viscera  and  fascia, 
and  reinforce  the  supporting  structure  so  as 
to  form  an  effective  barrier  and  support. 

The  most  satisfactory  approach  to  the  line 
of  cleavage  between  the  bladder  and  the 
fascia  is  at  the  angle  formed  by  the  cervix  and 
the  anterior  vaginal  wall.  As  the  incisions 
sweep  around  the  cervix  from  above,  they 
should  be  made  to  cut  through  both  the 
mucosa  and  the  fascia.  The  line  of  cleavage 
entered  here  is  followed  laterally  to  the  limit 


of  the  vagina  and  then  longitudinally  to  the 
region  of  the  urethra.  The  longitudinal  in- 
cision of  the  anterior  wall  is  started  in  the 
median  line  below  and  continued  upward  as 
the  bladder  is  separated  from  the  under 
surface  of  the  fascia. 

When  the  vesicof ascial  line  of  cleavage  is 
sought  entirely  through  a  longitudinal  incision 
of  the  anterior  vaginal  wall  it  not  infrequently 
happens  that  the  line  of  cleavage  between  the 
mucosa  and  the  fascia  is  mistaken  for  the 
line  of  cleavage  between  the  fascia  and  the 
bladder,  and  as  a  result,  the  fascia  is  con- 
siderably injured  in  the  effort  to  define  and 
free  the  bladder.  One  of  the  great  advantages 
of  the  fascial  lapping  technique  here  de- 
scribed, whether  dealing  with  a  cystocele  or 
rectocele,  is  that  the  finding  and  following 
of  only  one  line  of  fascial  cleavage  is  neces- 
sary. When  this  line  of  cleavage  only  is 
followed  a  minimum  amount  of  bleeding  re- 
sults, but  when  both  lines  of  fascial  cleavage 
are  followed  a  maximum  amount  of  bleeding 
occurs,  which  under  certain  conditions  may 
terminate  seriously.  Another  important  ad- 
vantage in  thus  utilizing  the  fascia,  without 
disturbing  its  continuity,  is  that  a  minimmn 
amount  of  disturbance  in  its  circulation  is 
occasioned,  and  when  the  flaps  are  anchored 
the  circulation  in  them  remains  practically 
unimpaired. 

Too  much  emphasis  cannot  be  laid  on  the 
desirability  of  trimming  the  vaginal  flaps  to 
apparently  an  excessive  degree.  Failure  will 
occur  if  the  effect  produced  after  the  com- 
pletion of  the  operation  is  not  that  of  over- 
correction. 
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THE  purpose  of  this  commimication  is 
to  present  an  analysis  and  impartial 
estimate  of  the  existing  evidence  for  and 
against  retention  of  ovarian  tissue  after 
hysterectomy.  Such  a  study  seems  both 
timely  and  desirable  for  two  reasons:  (i) 
because  our  knowledge  of  ovarian  function 
has  been  substantially  increased  during  re- 
cent years,  chiefly  through  the  intensive 
study  of  endocrinology,  and  (2)  because 
there  has  arisen  a  sharp  division  of  opinion 
among  those  most  competent  to  decide 
this  matter.  One  group  is  persistently  ad- 
vocating the  routine  conservation  of  healthy 
ovaries  after  hysterectomy,  while  a  minority 
is  vigorously  condemning  the  practice  as 
scientifically  without  justification.  From  a 
review  of  this  interesting  controversy  it 
very  soon  becomes  apparent  that  at  least 
some  of  the  conflicting  opinions  and  a  good 
deal  of  confusion  has  come  about  from 
failure  fully  to  appreciate  the  scope  and 
complexity  of  the  problem  involved.  To 
avoid  this  it  is  absolutely  essential  to  begin 
our  study  with  a  comprehensive  and  clear 
conception  of  whatever  knowledge  we  have 
of  the  normal  physiology  of  the  ovaries. 
With  this  as  a  criterion  we  may  then  safely 
proceed  to  inquire,  from  anatomical  and 
histological  data,  from  experimental  re- 
search, from  observations  based  upon  patho- 
logical physiology  and  from  the  evidence 
furnished  by  clinical  statistics  in  what 
respects  and  to  what  degree  total  ablation 
on  the  one  hand  or  conservation  of  ovarian 
tissue  on  the  other  alters  our  physiological 
composite. 

THE  FUNCTIONS  OF  THE  OVARY 

In  the  light  of  recent  investigations  and 
from  a  biological  point  of  view,  the  only 
conception  of  the  ovary  which  is  tenable 
today  is  that  it  is  a  complex  glandular  organ 
possessing  fundamentally  a  dual  function. 
One  of  these  relates  to  the  phenomena  of 


reproduction  of  the  species,  while  the  other 
is  concerned  primarily  with  the  elaboration 
of  one  or  more  specific  internal  secretions. 
Let  us  examine  the  evidence  upon  which 
this  conception  is  based. 

Constituents  of  the  normal  human  ovary. 
For  the  present  we  will  omit  a  discussion 
of  the  stroma,  the  intrinsic  nerves,  the 
lymphatics  and  the  blood-vessels,  conjSiiing 
our  attention  to  a  consideration  of  the 
epithelial  elements.  These  consist  primarily 
of  var3dng  numbers  of  graafian  follicles, 
with  their  contained  ova.  Secondarily,  and 
originating  from  these,  are  the  corpora 
lutea,  degenerated  or  atresic  follicles  and 
possibly  also,  at  least  during  pregnancy, 
the  so-called  interstitial  glands. 

The  ovum  appears  to  possess  at  least  a 
twofold  function.  Meyer  has  shown  that 
from  the  earliest  development  on  to  atreaa 
the  life  of  the  follicle  epithelium  depends 
upon  the  vitality  of  the  ovum;  that  the  foi- 
mation  and  development  of  the  corpus 
luteum  depends  upon  the  maturation  and 
expulsion  of  the  ovum;  and  that  if  fertiliza- 
tion occurs,  the  ovum  operates  to  prolong 
the  life  of  the  corpus  luteum.  In  addition 
to  this  fundamental  influence  upon  ovarian 
elements,  the  ovum  possesses  the  all-im- 
portant function  of  reproduction  of  the  spe- 
cies, which  process  begins  only  after  fertili- 
zation with  the  male  element.  In  conflict 
with  this  generalization,  however,  are  to  be 
mentioned  the  observations  of  Loeb  that 
the  unfertilized  ovimi  of  the  guinea  jig 
may  undergo  limited  development,  even 
to  the  formation  of  the  anlage  of  the  central 
nervous  system,  while  still  in  the  follicle. 
But  this  is  not  of  uniform  occurrence  and, 
furthermore,  such  ova  subsequently  degen- 
erate. 

The  corpus  luteum  is  the  most  conspic- 
uous element  of  the  ovary.  Its  morphology 
and  development  from  the  collapsed  f ollicb 
following    rupture    and    expulsion    of    the 
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ovum  have  been  exhaustively  studied  and 
repeatedly  described  by  a  number  of  in- 
vestigators and  need  not  be  repeated  here. 
The  various  phases  of  its  life  cycle  are  now 
universally  agreed  upon  with  one  important 
exception,  which  has  been  made  the  subject 
of  much  study  and  of  prolonged  discussion 
—  namely,   the  origin  of   the    lutein    cells, 
whether  they  arise  from  the  theca  interna, 
and  are,  therefore,  of  connective-tissue  ori- 
gin, or  whether  they  develop  from  the  cells 
of  the  membrana  granulosa  and,  hence,  are 
epithelial  in  nature.    Both  views  have  been 
ably  championed.    But  particular  mention 
should  be  made  of  the  work  of  Sobotta  and 
of  Sandes  on  the  lower  animals  and  of  the 
recent    studies    of    Robert    Meyer    and    of 
Novak  on  the  very  early  stages  of  the  human 
corpus   luteum,    because    collectively   these 
investigations   appear   to   establish   conclu- 
sively the  correctness  of  the  epithelial  theory. 
Additional  evidence,  too,  in  support  of  this 
view  is  to  be  found  in  the  pointed  observa- 
tion of  Frank,  that  '*from  a  physiological 
standpoint  the  corpus  luteum  behaves  Uke 
an  epithelial  structure,  and  that  the  entire 
organism  furnishes  no  example  of  a  gland 
with   either  internal   or   external   secretory 
function  which  develops  solely  from  meso- 
dermal   structures."     In    connection    with 
the  morphology  of  the  corpus  luteum,  it  is 
important    to    emphasize    two    other    facts 
which  have  been  established  through  these 
intimate  histological  studies.  One  is  that  the 
corpus   luteum  undergoes   constant  change 
from  day  to  day  in  its  Structure  and  appear- 
ance,   first  progressive  and  later  regressive 
in  character,  indicating,  of  course,  functional 
activity;  the  other  is  the  remarkable  prolonga- 
tion of  the  life  of  the  corpus  luteum  during 
pregnancy. 

A  third  epithelial  structure  in  the  ovary 
which  demands  consideration  is  the  atresic 
follicle.  Relatively  few  follicles  go  on  to  full 
maturity,  rupture,  expel  the  ovum  and 
terminate  in  corpora  lutea.  The  vast 
majority  of  them  undergo  varying  degrees 
of  development  usually  approaching  maturity, 
followed  by  gradual  disintegration  of  the 
ovum  and  granulosa  cells.  Coincidently  the 
cells   of  the  theca  interna  enlarge,  become 


epitheloid  in  appearance  and  persist  for  a 
considerable  time  in  many  species  of  animals 
(about  50  per  cent  of  eighty  species  carefully 
investigated  by  Fraenkel),  but  in  woman 
this  occurs  only  during  pregnancy.  These 
are  the  so-called  '* interstitial  glands." 

Since  numerically,  at  least,  atresic  fol- 
licles constitute  the  most  important  epithelial 
element  in  the  ovary,  and,  further,  since 
they  appear  to  play  no  part  either  in  men- 
struation or  in  reproduction,  our  ignorance 
regarding  their  function  furnishes  a  strong 
argument  for  ovarian  retention  after  hys- 
terectomy. 

Concerning  the  function  of  the  other 
epithelial  constituents  of  the  ovary  we  are 
now  in  possession  of  considerable  knowl- 
edge, thanks  to  the  studies  and  experi- 
mental researches  notably  of  Loeb,  Fraenkel, 
Ancel  and  Bouin,  Frank,  Marshall,  Heape, 
Hitschmann  and  Adler,  Robert  Meyer,  Ruge, 
Schroeder,  and  others.  Thus  it  has  been 
shown  that  cyclical  changes  recur  with 
methodical  regularity  both  in  the  ovaries 
and  in  the  uterus,  and,  further,  that  a  def- 
inite correlation  undoubtedly  exists  be- 
tween these  respective  phenomena.  In  the 
ovaries  there  occurs  in  orderly  sequence 
(i)  follicle  ripening,  (2)  ovulation  and  (3) 
corpus  luteum  formation.  Co-ordinated  with 
and  dependent  upon  these  ovarian  changes 
there  occurs  in  the  mucous  membrane  lining 
of  the  uterus  an  equally  interesting  and 
orderly  cycle  consisting  of  (i)  premenstrual 
hypertrophy  and  hyperplasia,  (2)  menstrua- 
tion and  (3)  regressive  changes,  followed  by  a 
period  .of  inactivity  or  rest.  The  evidence 
appears  to  be  conclusive  that  these  changes 
in  the  endometrium  are  brought  about 
through  the  specific  action  of  a  chemical 
substance  furnished  by  the  corpus  luteum. 
This  remarkable  structure,  furthermore,  has 
been  definitely  shown  to  inhibit  ovulation, 
and  by  so  doing  it  prolongs  the  sex  cycle  in 
lower  animals.  During  pregnancy  the  hfe 
of  the  corpus  luteum  is  greatly  prolonged, 
and  it  has  been  shown  to  be  essential  to  the 
early  part  of  pregnancy,  since  it  has  a  sen- 
sitizing action  on  the  uterine  mucosa,  with- 
out which  the  ovum  is  unable  to  implant  it- 
self thereon.    In   all   mammals   there   is  a 
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striking  coincidence  between  follicle  ripening 
and  the  period  of  heat,  which  strongly  sug- 
gests a  stimulation  of  the  sexual  mechanism 
by  a  specific  secretory  product. 

In  addition  to  these  important  cyclical 
phenomena,  which  are  concerned  primarily 
with  reproduction,  the  ovary  is  known  to 
possess  other  functions  of  prime  importance. 
Thus  the  normal  growth  and  development 
of  the  generative  tract,  together  with  that 
of  the  whole  group  of  secondary  sexual 
characteristics  occurring  at  puberty,  are 
known  to  depend  largely  upon  trophic 
influences  of  the  ovary.  Likewise,  we  know 
that  it  not  only  controls  the  development 
of  the  mammary  glands  but  is  responsible 
also  for  the  cyclic  changes  which  they  mani- 
fest. Furthermore,  abundant  evidence,  both 
experimental  and  clinical,  is  available  to 
establish  incontrovertibly  the  intimate  and 
vital  connection  of  the  ovaries  with  other 
units  of  the  endocrine  system.  Particularly 
is  this  true  of  the  pituitary  gland,  the  thy- 
roid gland  and  the  adrenal  glands.  Recent 
reviews  of  the  studies  supporting  this  as- 
sertion have  been  published  respectively 
by  Goetsch,  by  Marine  and  by  Vincent. 
Less  convincing  but  highly  suggestive  are 
the  observations  pointing  to  a  possible  func- 
tional interrelationship  between  the  ovaries 
and  both  the  parathyroid  and  pineal  glands. 
The  same  is  true  of  the  possible  part  played 
by  the  ovaries  in  the  general  metabolism  of 
the  body.  Certainly  no  one  can  at  present 
deny  the  possibility,  at  least,  of  the  parti- 
cipation of  ovarian  influence  in  these  several 
directions  also.  Finally,  the  equilibrium  of 
the  nervous  system  in  the  human  female, 
both  in  the  psychic  domain  and  particularly 
in  that  of  the  autonomic  constituent,  ap- 
pears to  depend  exquisitely  upon  the  in- 
tegrity of  the  ovaries. 

Many  interesting  and  valuable  data  have 
been  purposely  omitted  from  this  brief 
summary,  but  we  may  safely  accept  what 
has  been  said  as  supplying  the  physiological 
composite  of  ovarian  function  necessary  for 
the  purposes  of  this  study.  It  strikingly 
emphasizes  at  least  two  facts  —  namely, 
that  the  ovary  is  a  vitally  important  biolog- 
ical unit,    which   is   constantly  playing   an 


important  r61e  in  the  body  economy,  and 
that  its  influences  are  unmistakably  dis- 
cernible far  afield  from  the  domain  of  the 
reproductive  system  of  which  it  constitutes 
so  important  a  part.  No  more  conclusive 
clinical  demonstration  of  the  far-reaching 
influence  of  ovarian  activity  could  be 
reasonably  desired  than  that  furnished  by 
the  phenomena  occurring  with  menstruation, 
and  with  the  physiological  as  well  as  the 
artificial  or  surgical  menopause. 

A  careful  comparison  of  the  symptoma- 
tology associated  with  these  three  conditions 
reveals  the  surprising  fact  that  they  differ 
from  each  other  chiefly  in  degree  and  rate 
of  development.    This  fact  does  not  appear 
to  be  generally  recognized.   On  the  contrary, 
the    numerous    references    to    these  varied 
S)miptoms  encountered  in  the  literature  leaves 
one  impressed  with  the  chaotic  and  confused 
state  of  mind  which  now  exists  regarding 
them.    There  is  manifest  need  of  a  scientific 
classification    of    these    vexing    phenomena, 
and,  in  hopes  that  an  effort  in  this  direction 
may    stimulate    discussion    and    eventually 
lead  to  a  satisfactory  co-ordination  of  them, 
I  have  undertaken,  from  authoritative  sources, 
first  to  tabulate  and  then  to  classify  them. 
It  seems  rational  to  divide  them  into  two 
great  groups:  (i)  those  which  arise  within 
the  domain  of  the  autonomic  nervous  system, 
and  (2)  those  originating  in  part  from  ac- 
tivation or  sensitization  of  the  spinal  reflex 
arc,   and  in  part  from  the  higher  cortical 
cells  of  the   brain,   which   collectively  con- 
stitute the  psychic  domain. 
I.     Symptoms    from    the    domain    of   the 

autonomous  nervous  system. 

1.  Vasomotor. — ^Hot  flushes;  headaches; 
dizziness;  vertigo;  faintii^;  derma- 
tographia;  urticaria;  erythemata;  cold 
hands  and  feet. 

2 .  Cardiac. — Palpitation ;  tachycardia 
(mild  with  normal  heart) . 

3.  Gastro-intestinal  (motor  and  secre- 
tory).— Digestive  disturbances  with 
flatulence,  eructation,  nausea  and 
occasional  vomiting;  stasis;  meteo- 
rism;  constipation;  diarrhoea. 

4.  Urinary. — Irritable  bladder;  poly- 
uria. 
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5.  Endocrine. — ^Thyroid;  hyper- and  hy- 
po-function; pituitary  —  e.g.  obesi- 
ty; adrenals — e.g.  hypotension;  go- 
nads—  e.g.  changes  in  libido  sexua- 
lis,  voluptas  and  secondary  sexual 
characteristics  —  e.g.  voice,  body  con- 
formation, countenance,  facial  hair, 
breasts,  and  external  genitalia. 

6.  Sweat  glands  —  e.g.  sudden  sweating. 
II.  Psycho-Neurotic  Symptoms. 

1.  Psychic. — Fatigability,  mental  and 
physical;  emotivity;  hypersensitive- 
ness;  irritability;  changed  tempera- 
ment; anxiety  and  apprehension;  in- 
somnia; excitability;  hysteria;  psy- 
choses; depression;  apathy  and  in- 
difference; lack  of  energy;  impaired 
memory;  aphasia;  indecision;  self- 
condemnation;  suicidal  ideas; 

2.  Neurotic.  —  Exaggerated  reflexes; 
tremors  and  epigastric  quivering; 
visual  and  auditory  disturbances; 
lowered  muscle  tonus;  paraesthesia. 

This  classification  is  merely  tentative. 
It  seems  to  me,  however,  to  be  rational, 
simple  and  reasonably  comprehensive,  since 
it  certainly  embraces  most  of  the  distur- 
bances associated  with  menstruation  and  the 
menopause,  whether  normal  or  artificial. 
It  is  incorporated  in  this  study  to  help  em- 
phasize the  close  relationship  which  exists 
between  the  clinical  syndromes  of  these 
epochs  in  a  woman's  life  and  to  accentuate 
further  the  scope  and  complexity  of  ovarian 
influence. 

We  are  now  in  a  position  to  inquire  in 
what  respects  and  to  what  degree  ovarian 
function,  as  detailed  above,  is  impaired  or 
disturbed  by  surgical  removal  of  the  uterus. 

Anatomical   and  histological  data.     From 
this  source  we  will  first  inquire  whether  an 
adequate    arterial    and    venous    circulation 
of   the    ovary  is  assured  by  the  technique 
conunonly  employed  in  the  surgical  removal 
of  the  uterus,  particularly  when  the  operation 
includes    removal    of    the    fallopian    tubes. 
The  studies  on  this  point  of  Keitler,  Werth, 
Olshausen,  Polak,  and  particularly  of  Samp- 
son, show  that  the  blood  supply  to  the  ovary 
from    the  uterine  artery  and  the  drainage 
from    the  ovary  through  the  uterine  veins 


is  cut  off  in  doing  hysterectomy;  that  the 
danger  to  the  ovarian  circulation  is  greatly 
increased  through  salpingectomy;  and  fi- 
nally that  failure  to  recognize  these  ana- 
tomical points  is  responsible  for  a  large 
percentage  of  degenerated  ovaries  following 
these  operations.  I  feel  that  this  last  point 
should  be  stressed,  because  I  am  convinced 
that  many  of  us  have  jeopardized  the  function 
of  a  conserved  ovary  through  unnecessary 
surgical  damage  to  its  circulation. 

We  next  wish  to  know  from  the  data  under 
consideration  what  has  been  learned  from 
subsequent  gross  and  microscopic  examina- 
tion of  human  ovaries  regarding  their  ul- 
timate fate  after  hysterectomy.  Unfortunate- 
ly, the  available  information  on  this  point 
is  meager,  and  one  must  be  extremely  cau- 
tious about  drawing  conclusions  from  it. 
Vineberg,  in  1915,  was  able  to  glean  from  the 
literature  and  through  personal  communi- 
cations reports  of  only  28  cases  of  second 
operations  for  disease  of  retained  ovaries. 
In  the  majority  of  these  the  primary  opera- 
tion had  been  of  such  a  capital  nature  as  to 
make  it  highly  probable  that  the  ovarian 
circulation  was  subjected  to  unusual  trauma- 
tism, and  at  least  four  of  them  were  associated 
with  mahgnant  disease  of  the  uterus.  Graves 
reported  two  cases  of  cystic  degeneration 
and  one  of  papillary  cystadenoma  found  at 
second  operation  upon  retained  ovaries. 
He  adds  that  he  has  frequently  removed 
ovaries  which  had  been  retained  at  a  previous 
hysterectomy  and  in  every  instance  found 
them  densely  adherent,  degenerated  and 
cystic.  On  the  other  hand,  Vineberg  re- 
moved one  of  two  normal-looking  ovaries 
sixteen  months  after  abdominal  hysterectomy 
and  found  it  normal  microscopically.  Gram- 
matikati  examined  the  ovaries  of  a  woman 
who  died  three  years  after  a  panhysterectomy 
for  cancer  and  not  only  found  no  evidence 
of  degeneration,  but  observed  follicles  in  all 
stages  of  development.  Glaevecke  observed 
two  cases  six  months  after  hysterectomy 
and  foimd  the  ovaries  normal  in  both  of 
them.  Weber  studies  fifteen  ovaries  obtained 
long  after  the  menopause  and  found  in  four 
of  them  follicles  in  various  stages  of  develop- 
ment, and  in  one  instance  a  corpus  luteum. 
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The  inference  from  this  evidence  is  that 
the  uterus  is  not  essential  to  a  continuation 
of  ovarian  function,  and  that  when  ovarian 
degeneration  follows  hysterectomy  it  is  to  be 
attributed  either  to  associated  ovarian  dis- 
ease or  to  damaged  ovarian  circulation  or  to 
both  of  these  factors. 

Experimental  data.  Grammatikati  was  the 
first  to  study  experimentally  the  effect  of 
hysterectomy  upon  the  ovaries.  He  used 
rabbits  for  this  purpose,  and  found  after  an 
interval  of  three  or  four  months  that  mi- 
croscopic examination  of  the  ovaries  showed 
them  to  be  normal  in  every  detail.  Mandl 
and  Buerger  incorporated  in  the  most  com- 
prehensive monograph  that  has  been  pub- 
lished on  this  subject  the  results  of  a  much 
more  elaborate  experimental  study  made 
upon  rabbits  and  apes  in  which  an  interval 
of  eight  months  to  three  years  was  allowed 
to  elapse  between  the  removal  of  the  uterus 
and  the  subsequent  examination  of  the 
ovaries.  They  were  able  to  detect  only  slight 
evidences  of  congestion  which  they  thought 
possibly  interfered  slightly  with  the  function 
of  the  organ. 

Similar  results  were  obtained  in  experi- 
ments by  Burckhardt  and  by  Keitler.  Martin 
concluded,  from  his  excellent  reviews  of  the 
voluminous  literature  on  ovarian  transplan- 
tation, that  autotransplantation  of  ovarian 
tissue  retards  and  modifies  the  symptoms  of 
the  artificial  menopause  precipitated  by 
castration  in  a  definite  number  of  cases, 
depending  undoubtedly  upon  the  graft  re- 
taining its  vitality.  So  that  the  available  ex- 
perimental evidence  completely  demolishes 
the  theory  of  an  essential  physiological  inter- 
relationship between  the  uterus  and  the 
ovaries,  and  demonstrates  conclusively  that 
ovarian  function,  in  part,  at  least,  proceeds 
uninterruptedly  after  hysterectomy. 

The  data  from  clinical  studies.  Since  1899 
when  the  question  of  ovarian  retention 
after  hysterectomy  first  received  serious 
consideration,  a  voluminous  literature  has 
accumulated  embodying  the  results  of  nu- 
merous clinical  investigations  of  this  problem. 
Mandl  and  Buerger's  exhaustive  monograph 
contains  an  excellent  review  of  the  earlier 
contributions,    while     helpful     later     bibli- 


ographies will  be  f  oimd  appended  to  the  more 
recent  articles  of  Schickele,  Walthard,  Vine- 
berg,  Graves  and  Culbertson.  In  reviewing 
this  literature  one  experiences  disappoint- 
ment over  the  conflicting  opinions  met  with 
regarding  a  number  of  the  pomts  which  must 
be  determined  from  clinical  data.  I  will 
summarize  the  results  of  a  few  of  the  most 
important  statistical  studies  that  have  been 
made. 

Mandl  and  Buerger,  in  309  cases  of  total 
ablation,  observed  menopause  symptoms  in 
80  per  cent.  Of  these,  49  per  cent  developed 
symptoms  very  promptiy  after  operation. 
Of  96  cases  with  retention  of  one  or  both 
ovaries  68  per  cent  subsequently  developed 
what  these  authors  style  as  "ss^mptoms  of  a 
general  nature. "  In  23  per  cent  of  these  the 
symptoms  were  only  periodic,  which  they 
interpret  as  an  indication  of  functionating 
ovaries.  The  sexual  function  was  impdred 
in  42  per  cent  of  the  total  ablation  cases  and 
in  only  18  per  cent  of  the  retention  cases. 
The  incidence  of  postoperative  obesity,  tro- 
phic and  psychic  disturbances,  were  not 
strikingly  different  in  the  two  groups,  but 
the  variations  observed  were  uniformly  in 
favor  of  the  retention  cases. 

Mainzer  concluded  from  his  studies  that 
the  removal  of  normal  or  sUghtly  diseased 
ovaries  causes  especially  stormy  ablation 
symptoms,  and  that  while  retention  may  not 
always  prevent  the  later  development  of 
symptoms,  these  are  mild  and  of  the  men- 
strual type.  He  saw  no  case  with  retention 
exhibit  the  severe  syndrome  following  total 
ablation. 

Burckhardt  noted  the  appearance  of  men- 
strual molimina  in  22  per  cent  of  his  reten- 
tion cases.  Ablation  symptoms  developed 
in  about  one-half  of  the  cases  both  with  re- 
tention and  total  ablation.  The  sexual  func- 
tion was  favorably  influenced  by  retention. 
He  saw  no  injury  to  the  health  of  patients 
from  retention  and  advocated  it  in  order  to 
ameliorate  the  later  menopause  syndrome, 

Werth,  from  his  exhaustive  study  of  118 
cases,  of  which  35  were  instances  of  ovarian 
retention,  advocated  retention  not  only  be- 
fore but  after  the  menopause  age.  He 
vigorously  attacks  the  idea  of  frequent  oc- 
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currence  of  ovarian  tumors  from  retained 
ovaries,  and  concludes  that  the  ovary  has  an 
important  function  in  the  body  economy 
which  warrants  its  retention  in  spite  of  cer- 
tain clinical  objections. 

Glaevecke  attributes  the  disturbances  ob- 
served in  retention  cases  to  operative  injury 
of  the  ovary  or  to  coexisting  disease.  He 
considers  it  established  that  ovulation  con- 
tinues to  the  normal  menopause  in  retention 
cases. 

Leopold  and  Ehrenfreund  studied  151 
cases  of  hysterectomy  on  account  of  myomata, 
43  of  which  were  examples  of  ovarian  re- 
tention. Of  these  50  per  cent  had  distur- 
bances, in  one-half  of  which  the  symptoms 
appeared  before  the  climacteric  age.  They 
observed  no  alteration  of  the  sexual  function 
and  no  trophic  disturbances. 

Dickinson  from  a   careful   study  of   131 
cases  of  ovarian  retention  after  an  interval 
of  six  months  and  over  subsequent  to  hys- 
terectomy concluded  that  80  per  cent  were 
free  from  menopause   symptoms;   that  the 
results  were  better  in  cases  with  retention 
of  both  ovaries  than  with  only  one  or  than 
after  resections;  that  the  distiurbances  met 
with  were  more  gradual  and  less  severe  than 
after  total  ablation;  and  that  retention  in 
operations  for  pelvic  infections  is  relatively 
less  satisfactory.    He  condemns  the  removal 
of  healthy  ovaries  at  or  near  the  time  of 
the  menopause,   since  the  exact  period  of 
ovarian  activity  is  unknown.    He  has  not  had 
to  reopen  an  abdomen  when  a  conservative 
operation  was  done. 

Graves  last  year  reported  his  findings  in  a 
postoperative  statistical  study  of  233  cases 
of  total  ablation  and  26  cases  of  ovarian  re- 
tention after  hysterectomy.  His  clinical 
data  app>ear  to  have  been  obtained  through 
letters  of  inquiry  sent  to  patients  with 
reference  particularly  to  one  symptom  — 
namely,  hot  flushes.  This  symptom  he  chose 
IS  a  standard,  and  found  it  in  80  per  cent  of 
Jie  total  ablation  cases  and  81  per  cent  of  the 
•etention  cases.  He  states  that  it  was  reported 
>y  many  patients  who  had  passed  the  natural 
nenopause  at  the  time  o£  the  operation, 
tnd  he  considers  this  fact  evidence  that 
he  ovary  retains  its  influence  as  a  secretory 


organ  long  after  ovulation  ceases.  But  in 
spite  of  this  admission  of  continuation  of 
ovarian  function  long  after  cessation  of 
uterine  function,  he  contends  that  normal 
ovarian  function  is  dependent  upon  a  vital 
physiological  connection  between  the  ovary 
and  the  uterus.  Hot  flushes  he  seems  to 
regard  as  tantamount  to  cessation  of  all 
ovarian  fimction  and,  employing  this  ar- 
bitrary standard  throughout  his  study,  he 
reaches  the  remarkable  conclusion  that  re- 
tention of  ovarian  tissue  after  hysterectomy 
is  of  little  or  no  physiological  value. 

Such  radical  teaching  should  not  be  permit- 
ted to  stand  unchallenged,  especially  when  it 
rests  upon  so  insecure  a  foundation  as  clinical 
data  compiled  from  letters  of  inquiry  and 
classified  according  to  the  incidence  of  hot 
flushes,  upon  the  unique  assumption  that 
this  symptom  alone  may  be  safely  accepted 
as  a  reliable  and  scientific  indication  of  the 
varied  and  complex  activity  of  the  ovary. 

Graves  supports  his  advocacy  of  total 
ablation  by  citations  respectively  from  Walt- 
hard  and  his  associates,  from  Schickele  and 
from  Konstantinidis,  to  the  effect  that 
menopause  symptoms  occur  with  equal  fre- 
quency in  cases  of  retention  and  of  ablation. 
But  a  careful  examination  of  these  several 
reports  shows  that  in  them  it  was  not  the 
purpose  of  any  of  these  authors  to  advocate 
total  ablation.  Thus,  Schickele  says  a 
** vasomotor  symptom-complex"  occurs  in 
retention  cases  as  often  as  in  ablation  ones. 
He  insists,  however,  that  these  phenomena 
shall  be  designated  as  ** retention  symptoms" 
in  the  cases  with  retained  ovaries,  in  contra- 
distinction to  the  ''ablation  symptoms" 
of  cases  with  complete  removal  of  ovarian 
tissue.  He  states,  further,  that  the  retention 
symptoms  need  to  be  further  studied.  The 
inference,  of  course,  is  that  he  recognizes 
differences  between  the  two  clinical  syn- 
dromes, an  observation  which  certainly  does 
not  support  the  theory  of  total  ablation. 

Walthard,  while  at  Berne,  Switzerland, 
through  the  influence  of  Professor  Paul 
Dubois,  became  enthusiastically  interested 
in  the  psychoneurotic  side  of  gynecological 
patients.  His  report  includes  three  extremely 
interesting  tables.    The  first  one  shows  that 
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of  64  cases  studied  prior  to  removal  of  their 
pelvic  organs,  seven  commonly  recognized 
ablation  symptoms  were  found  in  percent- 
ages varying  from  14  to  46.  The  second 
table  shows  that  after  a  period  of  at  least 
one  year  subsequent  to  total  ablation  of  the 
pelvic  organs,  in  51  of  these  same  cases 
examined  the  seven  ablation  S)anptoms  were 
found  to  have  completely  disappeared  in 
from  7  to  23  instances.  The  third  table 
shows  that  of  65  cases  with  normal  genital 
organs,  and  free  from  any  other  organic  dis- 
ease, nine  of  the  common  ablation  symptoms 
were  demonstrable  in  percentages  varying 
from  44  to  64.  The  age  of  the  patient  was 
found  not  to  be  a  factor  in  any  of  the  groups 
studied.  Walthard  concludes  from  this  in- 
vestigation that  the  so-called  ablation  symp- 
toms are  neither  the  direct  necessary  result 
of  any  genital  disease  nor  of  the  loss  of  inter- 
nal secretion  of  the  ovary,  nor  of  the  loss  of  the 
genital  function.  He  considers  them  due  to  a 
hypersensitive  nervous  system  and  psycho- 
neurotic in  origin.  Whether  we  agree  with 
him  or  not,  his  report  certainly  cannot  be 
considered  as  supporting  total  ablation. 
It  does,  however,  strikingly  emphasize  the 
caution  which  must  be  observed  in  the  pres- 
ent state  of  our  knowledge  in  drawing  con- 
clusions regarding  ovarian  function  from  the 
incidence  of  one  or  more  so-called  ablation 
symptoms. 

Finally,  Konstaninidis  reported  a  post- 
operative study  of  100  cases  of  hysterectomy 
with  retention  of  both  ovaries  and  34  cases 
with  retention  of  one  ovary.  One  sentence 
from  his  siunmary  states  that  of  these  134 
cases,  one-half  showed  more  or  less  vasomo- 
tor, nearly  one-third  trophic  and  about 
one-seventh  psychic  disturbances.  This  sen- 
tence has  been  used  by  the  advocates  of  total 
ablation  to  support  their  contention.  But 
a  careful  reading  of  the  full  report  shows  that 
it  cannot  be  justly  so  construed. 

Of  the  one-half  with  vasomotor  distur- 
bances, in  only  37  per  cent  of  them  were 
these  symptoms  severe,  and  nearly  one-half 
of  these  were  furnished  by  the  group  from 
whom  one  ovary  had  been  removed.  Of  the 
one-third  exhibiting  trophic  disturbances, 
by  which  the  author  means  a  slight  tendency 


to  adiposity,  only  23  per  cent  were  found  in 
the  group  in  whom  both  ovaries  had  been 
retained.  Furthermore,  a  majority  of  all 
the  patients  showing  this  tendency  to  adi- 
posity were  at  the  normal  menopause  age. 
This  study,  therefore,  argues  eloquently  for 
ovarian  retention. 

These  citations  represent  fairly  the  available 
clinical  data  and  suffice  to  illustrate  the  con- 
flict of  opinion  and  confusion  which  sudi 
studies  have  brought  about.  The  truth  of 
the  matter  is  that  no  clinical  investigations 
have  been  made  with  proper  regard  for  all 
of  the  various  factors  which  in  reality  de- 
termine the  fate  of  retained  ovaries,  and 
without  knowledge  of  which  one  cannot 
possibly  estimate  with  any  degree  of  accuracy 
to  what  extent  hysterectomy  has  disturbed 
their  function.  These  factors  are  (i)  a  knowl- 
edge of  the  individual  patient's  condition 
prior  to  hysterectomy,  both  in  the  psychic 
domain  and  in  that  of  the  autonomic  nervous 
S3rstem  as  already  outlined;  (2)  the  cases 
must  be  grouped  according  to  age  both  at  the 
time  of  operation  and  at  the  time  of  sub- 
sequent observation;  (3)  they  must  be 
grouped  according  to  the  pathology  for 
which  the  operation  was  performed;  and 
(4)  with  reference  to  the  operative  technique, 
whether  or  not  proper  measures  were  uised 
to  safeguard  subsequent  ovarian  circulation. 

CONCLUSIONS 

1.  The  ovary  is  a  glandular  organ  of 
complex  function,  our  knowledge  of  whidi 
is  at  present  far  from  complete. 

2.  The  uterus  is  not  essential  to  a  con- 
tinuation of  ovarian  function,  except  as  re- 
gards menstruation  and  reproduction. 

3.  The  advocates  of  total  ablation  have 
not  furnished  convincing  evidence  of  the 
correctness  of  their  contention. 

4.  The  disturbances  of  ovarian  function 
attributed  to  hysterectomy  are  partly  those 
associated  with  normal  menstruation  and 
partly  those  arising  from  damage  to  the 
ovary  through  operative  trauma  or  disease. 

5.  The  weight  of  evidence  furnished  by 
anatomical,  experimental,  and  clinical  in- 
vestigations is  overwhelmingly  in  favor  ot 
retention  of  sound  ovaries  both  before  awl 
after  the  menopause  age. 
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PATHOLOGY   OF    GOITER 

Based  Upon  Specimens  Received  at  the  State  Institute  for  the  Study  of  Malignant 

Disease,  Buffalo,  New  York 

By  burton  T.  SIMPSON,  Buffalo,  New  York 

Pathologist 


JN  writing  upon  the  pathology  of  goiter,  it 
seemed  to  me  to  be  a  good  plan  to  classify 
all  the  thyroid  specimens  which  came  into 
the  laboratory  for  diagnosis.  This  ought  to 
give  a  fair  pathological  classification  especially 
for  the  immediate  region  of  Buffalo,  from 
which  we  naturally  receive  the  majority  of 
our  sp>ecimens.  As  is  well  known,  the  term 
'*  goiter  "  is  a  purely  clinical  one  and  is  usually 
given  to  any  peraianent  enlargement  of  the 
Jiyroid  gland. 

The  classification  which  I  have  indicated 
)elow  seems  to  embody  all  the  pathological 
ronditions  in  which  we  find  enlargement  of 
he  gland. 

CLASSIFICATION 

Simple  goiter. 

A.  Physiological 

B.  Toxic 


Multiple  adenomata. 

A.  Cystic 

B.  Solid 
Colloid  goiter. 
Exophthalmic  goiter. 
Neoplasms. 

Acute  or  chronic  inflammations  are  not 
included  in  this  classification.  The  specimens 
received  .at  the  laboratory  may  be  almost  < 
entirely  put  into  the  last  four  divisions. 
Simple  goiter  usually  does  not  come  to  oper- 
ation, especially  in  the  early  stages,  and 
moreover,  many  of  these  cases  either  recover 
spontaneously  or  are  amenable  to  medical 
treatment. 

There  are,  especially  in  Europe,  in  the 
mountainous  regions,  areas  or  districts  which 
are  known  as  "goitrous  districts"  in  which 
the  so-called  endemic  goiter  is  very  common. 
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In  these  places  a  large  proportion  of  the  popu- 
lation are  affected  by  markedly  enlarged 
thyroids.  Buffalo,  in  common  with  other 
cities  on  the  southern  borders  of  the  Great 
Lakes,  is  Considered  a  goitrous  region  although 
we  have  only  the  incipient  endemic  goiter 
and  rarely  as  marked  as  that  common  in  the 
European  goitrous  regions. 

Under  the  clinical  term  ''goiter"  we  have 
grouped  five  distinct  and  separate  diseases. 
The  only  thing  which  they  really  have  in 
common  is  the  enlargement  of  the  thyroid 
gland,  this  being  the  usual  sign  for  which 
the  medical  man  is  consulted. 

I  wish  to  take  up  each  group,  speaking 
briefly  concerning  the  etiology,  gross  and 
microscopic  pathology.  It  might  be  well  to 
review  briefly  the  histology  of  the  thyroid 
gland.  The  thyroid  gland  takes  its  origin 
from  the  upper,  anterior  portion  of  the  gut 
tract,  being,  therefore,  derived  from  the 
endoderm.  The  gland  consists  of  two  lateral 
lobes  connected  by  an  isthmus.  It  has  a 
thick  connective-tissue  capsule  which  sends 
down  trabeculae  which  divide  the  gland  into 
lobes  and  lobules.  The  unit  of  the  thyroid 
gland  is  the  follicle,  a  little  sac  which  is  lined 
with  a  single  layer  of  low  columnar  epithelium, 
the  basal  ends  of  which  come  into  intimate 
contact  with  capillary  blood-vessels,  the 
lumen  of  these  little  sacs  or  vesicles  being 
usually  filled  with  colloid  material,  the  active 
secretion  of  the  thyroid  cells.  The  follicles 
are  surrounded  by  a  rich  network  of  lym- 
phatics into  which  many  authorities  believe 
the  secretion  may  be  thrown,  although  by 
others  it  is  believed  the  secretion  is  absorbed 
directly  into  the  blood  stream.  These  follicles 
do  not  communicate  with  each  other  but  are 
grouped  into  lobules  by  connective  tissue  and 
surrounded  by  trabeculae  sent  in  from  the 
capsule. 

SIMPLE   GOITER 

The  first  group,  simple  goiter,  may  be  di- 
vided into  a  physiological  simple  goiter  and 
toxic  simple  gotier,  using  the  word  toxic  in  an 
etiological  sense. 

Physiological  simple  goiter  is  the  term 
applied  to  the  temporary  enlargement  of  this 
gland  which  occurs  at  puberty,  during  men- 
strual periods  and  especially  in  pregnancy. 


The  exact  cause  of  this  enlargement  is  not 
known  but  the  mechanism  of  the  enlargement 
is  usually  due  to  vascular  dilatation.  It 
probably  has  some  relation  to  the  sympa- 
thetic system.  The  gland  is  slightly  enlarged, 
smooth  and  usually  symmetrical.  This  en- 
largement is  generally  only  temporary  but 
repeated  physiological  enlargement  may  lead 
to  simple  goiter  which  is  accompanied  by  true 
hyperplasia,  probably  due  to  repeated  irri- 
tation and  increased  blood  supply. 

Toxic  simple  goiter  is  that  variety  of  true 
goiter  which  occurs  with  such  frequency  in 
certain  mountainous  regions  and  is  usually 
designated  as  "endemic  goiter."    It  is  also 
the  type  which  we  see  in  younger  people 
along  the  cities  of  the  Great  Lakes.    Marine 
has  made  a  study  of  the  girls  of  the  schools 
of  Akron,  Ohio,  examining  the  th)rroids  of 
3,872  from  the  fifth  to  the  twelfth  grades, 
ages  averaging  from  twelve  to  seventeen,  and 
found  that  56  per  cent  showed  enlargement 
of  the  thyroid  gland.    This  is  the  type  oi 
simple  goiter  which  occurs  in  Buffalo  and  its 
environments.     Among  the  chief  theories  for 
its  causation  may   be  mentioned  especially 
those  of  Bircher  and  of  McCarrison,  each  of 
which  we  will  briefly  allude  to.  There  are  two 
factors  in  the  etiology  of  goiter  that  nearly  all 
authorities  are  agreed  upon,  that  is  first,  the 
relation   of   drinking  water   to   goiter  and 
second,   an  especial   susceptibility  of    some 
thyroids  to  certain  influences.     One  of  the 
older  theories  and  one  that  was  accepted  for 
some  time  was  that  of  Bircher,  who  belie\'ed 
that  the  changes  in  the  thyroid  gland  were 
due  to  toxic  material  which  he  took  to  be  a 
chemical  of  a  colloid  nature  and  was  asso- 
ciated with  water  of  the  so-called  goitrous 
wells  or  streams  which  nearly  always  spring 
from  certain  of  the  older  geological  strata. 
This    water    originated   or    passed    through 
certain  organic  sediments  deposited  in  these 
layers.    H.  Bircher,  when  examining  recruiti 
in  military  service,  noted  that  certain  group 
of  individuals  from  certain  districts  showed 
enlargement  of  the  thyroid  gland.     After  tht 
war  he  investigated  these  districts  and  noted 
the  relation  to  the  drinking  water.     He  ate) 
observed  in  a  neighboring  town    the  gr^^ 
difference  in  the  prevalence  of  goiter  on  either 
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side  of  the  stream  which  ran  through  this 
town,  people  on  the  right  bank  having  80 
per  cent  of  goiter  while  on  the  left  bank  only 
about  2  per  cent.   The  water  supply  was  ob- 
tained from  different  sources.     By  changing 
the  supply  of  the  high  goitrous  district  and 
obtaining  water  from  the  other  side  of  the 
strestm,  the  goiter  incidence  was  reduced  to 
2  or  3  per  cent.    He  found  that  these  so- 
called  goiter  wells  or  streams  had  their  origin 
in  certain   geological   strata   as   mentioned 
above.    His  son,  Eugene  Bircher,  carried  on 
animal  experiments,  especially  with  rats  and 
found  that  by  feeding  these  rats  upon  drinking 
water  from  the  so-called  goitrous  wells,  he 
was  able    to   produce   enlargement   of   the 
thyroid  gland  in  these  animals. 

The  second  theory  is  that  of  McCarrison, 
who  worked  in  the  region  of  the  Himalaya 
Mountains  in  India.  McCarrison  made  ex- 
tensive investigations  in  a  goitrous  district 
and  came  to  the  conclusion  that  the  thyroid 
changes  were  due  to  toxic  substances  of  in- 
fectious origin  and  that  the  chief  seat  of  the 
infection  was  to  be  found  in  the  intestinal 
tract.  His  experiments  are  very  convincing. 
He  was  able  to  produce  enlargement  of  the 
thyroid  gland  by  feeding  faecal  matter  from 
goitrous  people  to  animals.  He  also  fed  the 
precipitate  on  Berkefeld  filters  which  was 
obtained  by  filtering  water  from  goitrous 
wells,  to  hiunans,  producing  thyroid  enlarge- 
ment and  was  successful  also  in  curing  certain 
cases  by  the  use  of  intestinal  antiseptics,  as 
thymol,  salol,  etc.  McCarrison  speaks  of 
^veral  cases  of  enlarged  thyroid  which  were 
raused  to  disappear  by  operative  procedure 
m  intestinal  conditions,  especially  in  Lane's 
dnks,  etc.  One  remarkable  case  which  he 
eports  cured  by  this  means  was  in  a  girl 
nth  a  severe  case  of  exophthalmic  goiter. 
Vhile  McCarrison  isolated  anaerobic  organ- 
sins  from  the  intestinal  canal  in  goitrous 
»atients,  and  had  some  success  using  this 
rganism  as  a  vaccine,  he  does  not  claim  to 
ave  found  a  specific  organism  but  thinks 
[lat  organisms  of  the  colon  group  may  be 
trgely  responsible. 

Marine,  who  has  done  extensive  work  on 
le  thyroid  gland,  especially  on  the  lower 
nimals,    believes   that   the   enlargement  of 


this  organ  in  simple  goiter  is  often  associated 
with  the  lack  of  ability  of  the  body  to  get 
iodine  or  to  assimilate  the  same;  and  that, 
therefore,  the  thyroid  gland  hypertrophies  to 
compensate  for  this  condition. 

Simple  goiter  occurs  at  any  age  but  is  more 
frequent  between  the  ages  of  twelve  and 
twenty,  and  while  this  condition  occurs  in 
males,  it  is  much  more  frequent  in  females. 
The  gland  is  usually  small,  symmetrical  and 
smooth;  although  either  lobe  may  be  en- 
larged over  the  other  or  the  enlargement  may 
be  located  in  the  isthmus.  Microscopic  ex- 
amination shows  a  hyperplasia,  that  is,  an 
increase  in  all  the  constituents  and  also  a  new 
formation  of  vesicles.  This  increase  is  sym- 
metrical. While  the  epithelium  becomes  high 
cuboidal  or  coliimnar,  still  there  is  no  ten- 
dency to  papillar  formation  or  an  increase  in 
the  layers  lining  the  alveoli.  The  colloid  ma- 
terial is  usually  increased  and  stains  more 
deeply  than  in  the  normal  thyroid  gland.  It 
is  to  this  type  of  thyroid  enlargement  that 
the  name  of  goiter  properly  belongs. 

MULTIPLE  ADENOMATA 

By  far  the  greatest  number  of  the  enlarged 
thyroids  received  at  the  laboratory  with  the 
diagnosis  of  ''goiter"  is  really  true  tumor 
formation.  Whether  or  not  true  statistics  of 
all  cases  of  enlargement  of  this  organ  would 
show  that  the  majority  comprises  the  group  of 
multiple  adenomata,  or  if  this  form  is  the 
most  frequently  operated  upon,  nevertheless, 
the  fact  remains  that  65  per  cent  of  all  en- 
larged glands  received  at  the  laboratory  are 
of  this  type.  It  is  a  true  tumor  formation 
and  is  usually  multiple.  The  accepted  etio- 
logical factor  is  that  these  tumors  spring  from 
remnants  of  ducts  which  it  is  supposed  were 
to  be  found  in  the  organ,  when,  in  former 
times,  it  was  a  duct  gland.  It  is  easy  to  find 
these  remnants  of  ducts,  with  their  high 
columnar  epithelium,  in  thyroids  of  the  new- 
born. While  these  nodules  or  adenomata  may 
appear  at  any  time  after  birth,  they  usually 
are  to  be  found  at  puberty  and  make  their 
appearance  at  this  time,  and  gradually  en- 
large, until  at  the  age  of  thirty  or  thirty-five 
years,  they  become  marked  goiters. 

It  is  interesting,  with  the  knowledge  which 
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we  have  of  the  frequency  of  this  type  of  en- 
largement, to  read  in  various  treatises  on  the 
thyroid,  how  the  author  dismisses  this  type 
of  pathological  condition,  apparently  with  a 
wave  of  the  hand,  with  the  remark  that 
sometimes  Wolfler's  foetal  adenomata  are  to 
be  found  in  the  thyroid  gland  and  this  is 
especially  striking  when  as  a  matter  of  fact 
AschoflF  in  his  lectures,  claims  that  he  can  find 
these  adenomata  in  the  thyroid  gland  of 
every  individual  who  comes  to  autopsy  from 
the  region  of  Freiburg  in  Breisgau.  The 
writer  found  them  in  80  per  cent  of  two 
hundred  consecutive  autopsies  in  this  region. 

This  type  may  be  divided  into  two  histo- 
logical classes:  the  cystic  and  the  solid. 

It  is  to  this  variety  of  enlargement  of  the 
thyroid  gland  that  we  have  the  many  dif- 
ferent names,  as  cystic  goiter,  fibrous  goiter, 
haemorrhagic  goiter,  etc.,  and  is  only  in  this 
variety  that  the  conditions  exist  which  give 
rise  to  these  various  names.  The  tumor  mass 
is  usually  irregular  and  nodular  and  for  this 
reason  has  been  given  the  name  of  "stnuna 
nodusa."  Early  this  form  may  be  confused 
with  simple  goiter,  and  later,  the  cystic  va- 
riety may  be  confused  with  colloid  goiter. 
Section  of  these  enlarged  thyroids  show  all 
the  so-called  ** degenerative  changes*'  and 
various  colors  which  are  due  to  haemorrhagic 
changes  and  calcareous  infiltration.  One  can 
follow  the  growth  of  these  tumors  from  the 
small  nodules  to  the  large  diffuse  adenomata 
or  cystic  areas.  They  are  differentiated  from 
all  other  forms  of  enlargement  of  the  thyroid 
gland  by  the  distinct  nodular  tumor  masses 
even  though  they  be  cystic  and  colloid.  All 
other  forms  of  goiter  still  retain  the  charac- 
teristic lobular  form  of  the  gland,  the  patho- 
logical areas  being  separated  by  trabeculae, 
while  the  true  tumor  formation  shows  no 
trabeculae  dividing  them  into  lobules.  In  some 
cases  the  surrounding  thyroid  tissue  becomes 
compressed,  forming  capsules  to  these  nodules. 

The  cystic  variety  is  composed  of  large 
vesicles  filled  with  colloid  material,  the  secre- 
tion of  the  tumor  cells,  and  as  lymph  vessels 
are  not  contained  in  these  tumors,  there  is  no 
absorption  of  this  colloid  secretion,  which 
thereby  accumulates  and  forms  cystic  struc- 
tures and  in  this  way  may  resemble  the  col- 


loid goiter.  Also  in  this  variety,  probably 
due  to  the  effect  of  secretory  materials  on  the 
smaller  vessel  walls,  there  is  great  tendency 
to  haemorrhage. 

The  solid  variety  is  very  cellular  with  high 
columnar  epithelium  containing  very  little 
colloid  material.  As  these  adenomata  in- 
crease in  size,  they  always  show  degenerative 
changes  at  the  center,  the  tumor  cells  xmdergo 
necrosis  and  their  places  are  taken  by  new- 
formed  connective  tissue  which  soon  under- 
goes especially  hyahne  degeneration.  In 
some  cases  the  epithelium  proliferates  irregu- 
larly and  no  doubt  these  cells  secrete  material 
which  gives  toxic  symptoms,  for  our  statistics 
show  that  3  per  cent  of  the  enlarged  thyroids 
diagnosed  as  "exophthalmic  goiter"  showed, 
upon  microscopic  examination,  to  be  very 
cellular  adenomata. 

COLLOID   GOITER 

Nineteen  per  cent  of  the  specimens  received 
were  colloid  goiter.  Colloid  goiter  might  be 
designated  as  a  passive  enlargement  of  the 
thyroid  gland,  it  being  simply  a  collection  ol 
colloid  material,  filling  the  alveoli  until  theii 
walls  become  very  thin  and  sometimes  rup- 
ture into  each  other.  It  is  considered  that 
colloid  goiter  is  really  a  healed  goiter,  that  is, 
at  one  time  the  thyroid  gland  was  the  seat  of 
either  thyroiditis,  simple  goiter,  exophthalmic 
goiter  or  some  other  pathological  condition: 
and  the  cause  of  these  being  eliminated,  the 
active  process  ceased  and  the  cells  continued 
to  secrete  colloid  material  but  the  absorptioD 
of  this  apparently  is  interfered  with  and  it 
accumulates  in  the  alveoli. 

These  goiters  are  large  and  symmetrical 
with  a  smooth  surface.  Cut  surface  shovs 
large  alveoli  filled  with  colloid  material. 
Microscopically  the  alveoli  are  large,  filkd 
with  thick  colloid  material.  The  epithelium 
is  compressed  and  flattened.  In  this  type  of 
enlarged  thyroid  we  do  not  find  the  so-called 
degeneration  or  evidence  of  haemorrhage,  asi 
the  lobular  arrangement,  while  greatly  en- 
larged, is  still  preserved  by  the  trabecuhe. 

EXOPHTHALMIC   GOITER 

Eight  per  cent  of  the  specimens  were  a 
ophthalmic  goiter.  There  is  considerable 
controversy  concerning  the  etiology  of  this 
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disease,  the  main  question  being  whether  the 
disease  is  primary  in  the  thyroid  gland  or 
primary  in  the  nervous  system,  esp)ecially  the 
sympathetic.     Crotti,    after    a    careful    and 
elaborate  discussion  of  the  observations  and 
experiments  in  this  disease,  concludes  that 
the  disease  is  primary  in  the  thyroid  gland, 
being  a  toxic  irritation  from  infectious  toxins 
from  various  sources,  as  the  intestinal  tract, 
pyorrhoea,  tonsillitis,  or  other  chronic  infec- 
tions.   He  does  not,  however  hold  that  there 
is  a  specific  organism.     He  speaks  especially 
of  a  vicious  circle,  that  is,  the  infectious  toxin 
stimulates  the  thyroid  to  throw  out  its  secre- 
tion which  stimulates  the  sympathetic  ner- 
vous system  which  in  turn   stimulates  the 
th3nroid  again,  in  this  way  forming  the  so- 
called  vicious  circle.     An  interesting  observa- 
tion is  that  exophthalmic  goiter  is  uncommon 
in  regions  where  simple  goiter  is  endemic. 

The  thyroid  gland  is  not  greatly  increased 
in  this  disease.     It  is  usually  symmetrical 
but  may  be  more  marked  in  one  lobe.     In 
some  cases  the  gland  may  not  be  clinically 
enlarged  but  in  every  case  there  is  a  specific 
pathological  picture   of  hyperplasia   of   the 
gland.     Cut  surface  reveals  compact  areas, 
grayish    in   color,    and   shows    no   exudate. 
Histologically,  the  alveoli  are  increased  in  size 
and  number  and  become  very  irregular  in 
shape.    The  epithelium  is  high  columnar  and 
may  be  several  layers  thick  and  with  marked 
tendency    to   papillar    formation,    which    is 
almost  pathognomonic  for  this  disease.     Col- 
loid material  is  decreased  and  may  be  entirely 
absent  from  the  follicles,  but  when  present 
stains  rather  faintly. 

NEOPLASMS 

I  have  added  the  neoplasms  because  4  per 
rent  of  all  the  thyroids  received  show  malig- 
lant  disease.  While  the  thyroid  may  be  the 
leat  of  benign  tiunors,  as  fibromata,  chondro- 
nata,  etc.,  these  tumors  are  the  same  as  occur 
Q  other  parts  of  the  body,  springing  from  the 
nesoblastic  tissue.  Sarcoma  is  not  rare  and 
3  usually  of  the  spindle-cell  variety,  and 
prings  from  the  connective-tissue  element. 
t  is  no  more  specific  for  the  thyroid  than  for 
ther  tissues  of  the  body  and  usually  origi- 
lates  in  a  normal  gland,  in  younger  persons. 


Ninety  per  cent  of  the  carcinomata  spring 
from  pre-existing  goiter  and  occur  in  individ- 
uals past  forty.  One  should  be  suspicious  of 
malignant  change  when  a  goiter  in  a  person 
past  forty  suddenly  begins  to  enlarge  in  size. 
Malignant  epithelial  tumors  of  the  thyroid 
gland  have  a  great  tendency  to  metas- 
tasize in  bone.  It  is  also  possible  to  have 
metastatic  thyroid  ttmiors  from  enlarged 
thyroids  which  do  not  give  a  histological 
picture  of  malignancy. 

DISCUSSION 

In  reading  various  articles  upon  goiter  one 
is  struck  by  the  apparent  lack  of  uniformity 
in  the  classification  of  these  conditions.  As 
I  have  said,  goiter  is  a  clinical  term  and  is 
sometimes  employed  indiscriminately  to  any 
enlargement  of  this  organ.  It  is  the  opinion 
of  the  writer  that  much  confusion  exists  by 
the  classification  of  various  distinct  processes 
under  one  head,  especially  in  goitrous  regions, 
and  by  statistics  upon  the  collection  of  these 
various  conditions.  It  is  well  to  keep  in 
mind  that  simple  goiter  is  probably  a  toxic 
hyperplasia  of  the  thyroid  gland  in  younger 
people,  especially  females,  and  occurs  be- 
tween the  ages  of  twelve  and  twenty.  This 
process  in  the  majority  of  cases  spontaneously 
recovers  but  may  continue  and  may  reach  the 
colloid  healed  state.  At  about  the  age  of 
twenty  the  adenomata  proliferate  in  the 
thyroid  gland  and  begin  to  evidence  them- 
selves by  the  appearance  of  marked  enlarge- 
ment of  the  gland,  and  from  twenty  to  forty 
we  have  the  adenomata  type  of  enlargement. 
This  may  occur  in  glands  which  have  been 
the  seat  of  simple  goiter  or  may  occur  in 
glands  which  have  been  apparently  normal. 
So  we  may,  therefore,  have,  before  twenty, 
the  simple  goiter  and  after  twenty,  colloid 
goiter  or  adenomatous  goiter.  Exophthalmic 
change  may  occur  in  the  normal  gland,  in  the 
gland,  the  seat  of  simple  goiter,  in  colloid 
goiter  or  in  adenomatous  goiter. 

RECAPITULATION 

To  recapitulate  briefly,  the  specimens  of 
enlarged  thyroids  which  come  to  the  labora- 
tory for  diagnosis  can  be  classified  into  five 
groups,    namely:     simple    goiter,    multiple 
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adenomata,  colloid  goiter,  exophthalmic  goi- 
ter, malignant  neoplasms. 

These  are  all  characterized  by  the  common 
factor  of  enlargement  of  the  thyroid  but 
otherwise  differ  markedly  from  one  another. 
They  may  be  differentiated  clinically  in  nearly 
all  cases  by  careful  examination  which  seems 
to  be  desirable  for  the  selection  of  proper 
treatment.  The  physiological  sample  goiter  is 
simply  a  vascular  dilatation  and  is  goiter  only 
in  the  sense  of  the  enlarged  gland  which, 
however,  is  often  only  of  temporary  duration. 

Simple  toxic  goiter  is  an  enlargement  of  the 
thyroid  gland  due  to  a  symmetrical  hyper- 
plasia of  all  the  structures  of  the  thyroid  and 
without  the  clinical  evidence  of  toxic  symp- 
toms, most  probably  caused  by  toxic  factors. 
This  form  which  is  usually  called  endemic 
goiter  is  almost  always  associated  with  drink 
ing  water  which  probably  has  to  do  with 
carrying  the  infection  or  toxin. 

Multiple  adenomata  is  the  most  common 
cause  of  thyroid  enlargement  in  our  vicinity, 
at  least  so  far  as  our  statistics  show,  which 
are,  of  course,  based  upon  operative  material 
sent  in  to  the  laboratory.  It  is  a  true  tumor 
formation,  beginning  probably  in  remnants 
of  embryonic  ducts  occurring  about  the  age 
of  puberty.  These  tumors  start  as  minute 
adenomata  in  different  parts  of  the  gland  and 
gradually  increase  in  size  causing  the  nodular 
form  seen  in  later  life  and  having  a  great 
tendency  to  the  so-called  degenerative  changes 
which  give  this  form  of  enlargement  its  nu- 
merous names.  It  is  well  to  remember  that 
these  adenomata  when  very  cellular  may  give 
toxic  symptoms  and  thereby  become  con- 
fused clinically  with  exophthalmic  goiter. 

Colloid  goiter  is  simply  a  passive  accumu- 
lation of  colloid  material  in  the  dilated  alveoli 
and  it  is  usually  considered  as  a  healed  state 
of  some  previous  pathological  condition  of 
the  thyroid  gland. 

Exophthalmic  goiter,  even  if  it  be  not  of 
primary  thyroid  origin,  has  its  specific  patho- 


gnomonic histological  picture,  and  there  can 
be  no  doubt  of  the  toxic  effect  of  the  eicesa« 
secretion  of  this  gland. 

The  neoplasms  really  ought  not  to  be  in- 
cluded in  a  goiter  problem  and  are  only  in- 
cluded here  because  they  make  up  a  part  oi 
the  enlarged  thyroids  received  at  the  labo- 
ratory. 

In  closing,  I  would  draw  your  attention  tc 
the  fact  that  5  per  cent  of  the  thyroid  sped 
mens  received  at  the  laboratory  showed  : 
combination  of  some  of  these  lesions,  that  is 
colloid  goiter  may  show  adenomata  and  i 
large  adenomatous  goiter  may  show  areas  0 
true  Grave's  disease.  Considering  this  fac 
it  may  explain  that  certain  unfavorable  n 
suits  in  operative  procedure  may  be  due  t 
leaving  part  of  an  area  of  exophthahni 
goiter  in  the  removal  of  an  adenoma  or  of 
colloid  lobe, 
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THIS  condition  was  first  described  by 
Hirschsprung  (i)  in  1888,  but  not 
until  1897,  has  much  appeared  in  the 
literature.  Since  then,  however,  the  condi- 
tion has  attracted  more  and  more  attention 
until  within  the  last  decade  much  has  been 
written  upon  this  subject. 

We   regard   this  condition   as   a   distinct 
pathological  entity  and  we  feel  that  it  should 
not  be  confused  with  those  gastric  distur- 
bances  which   sometimes   present   some    of 
its  symptomatology.   One  can  not  help  but 
realize  that  many  children  have  heretofore 
been  sacrificed  because   this  condition  was 
not  recognized.    This  is  unquestionably  due 
to  the  fact  that  many  authorities  believed  the 
condition  to  be  due  to  a  pyloric  spasm.   Every 
one  seems  to  be  agreed  that  pylorospasm  does 
occur  in  neurotic  infants  and  produces  vomit- 
ing, but  there  are  few  clinicians  now  who  do 
not  recognize  the  difference  between  this  con- 
dition and  hypertrophic  pyloric  stenosis. 

PATHOLOGY 

We  regard  this  condition  as  a  congenital 
hypertrophy  of  the  pylorus  muscle,  which  is 
seldom  sufl&cient  to  produce  obstruction,  but 
when  obstruction  does  occur  it  is  due  to  a 
spasm   of  the  hypertrophic  pyloric  muscle. 
These   cases  which  appear  to  be  cured  by 
medical  treatment  are  not  cured  of  the  hyper- 
trophy, but  are  relieved  of  the  spasm.  Indeed, 
Holt  (2)  cites  instances  in  which  he  could  still 
palpate  the  tumor  in  medically  cured  cases 
where  no  surgery  was  done.    On  the  other 
hand  Lewis  and  Grulee  (3)  have  shown  that 
the   hypertrophic  muscle  remains  for  years 
sifter     a    posterior    gastro-enterostomy.     So 
also  has  Scudder  (4)  shown  this.    Rosenheim 
[5)  had  a  case  of  a  boy  6>2  years  old  in  whom 
ihe  symptoms  had  existed  off  and  on  since 
nfancy.     Other  reasons  for  considering  it  a 
rongenital  condition  are  that  it  is  often  found 


with  other  anomalies  such  as  club  foot,  hair 
lip,  etc.  Hill  (6)  cites  two  cases  occurring  in 
one  family  with  a  history  of  its  occurring 
before.  There  is  sufficient  time  for  the  h3q)er- 
trophy  to  take  place  before  birth  since  we 
know  that  the  pyloric  muscle  begins  to  appear 
at  the  end  of  the  third  month  of  foetal  life. 
Cautley  (7)  cites  a  case  of  Dent's,  in  which 
he  found  it  in  a  seven  months'  foetus.  In  one 
of  our  cases  it  was  demonstrated  on  the 
third  day  of  Ufe,  the  child  apparently  having 
been  born  at  term.  There  are  a  few  who  hold 
the  belief  that  constant  spasm  produces  an 
overdevelopment  of  the  pyloric  muscle.  How- 
ever, the  evidence  of  the  congenital  origin  of 
the  hypertrophy  seems  to  be  in  preponderance 
to  us.  Holt  (8)  says  that  spasm  has  never 
been  known  to  produce  hypertrophy. 

SYMPTOMS 

This  condition  is  attended  by  a  very 
definite  symptomatology,  which  in  itself 
should  serve  to  make  a  diagnosis.  If  every 
infant  be  carefully  observed  the  diagnosis 
between  it  and  other  gastric  conditions  asso- 
ciated with  nausea  and  vomiting  should  be 
made.  . 

According  to  Hill  (6)  it  occurs  in  one  in 
every  200  babies.  The  onset  is  always  abrupt. 
It  is  seen  most  often  in  breast  fed,  male 
infants.  Holt  (8)  found  52  out  of  56  cases 
were  in  breast  fed  children. 

Vomiting.  It  usually  begins  at  the  end  of 
the  third  week,  but  may  occur  earlier  or  later. 
The  vomiting  is  projectile  in  character.  It 
does  not  often  attract  the  attention  of  the 
mother  at  first,  but  is  so  characteristic  later 
that  a  diagnosis  can  almost  be  made  by  it 
alone. 

The  material  vomited  depends  not  upon 
the  quality  of  the  food  taken,  but  upon  the 
quantity.  It  occurs  during  or  at  the  end  of 
the  feeding,  sometimes  ejected  several  feet 
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from  the  child *s  mouth.  There  is  practically 
never  eructating  or  spitting  of  food  in  small 
quantities.  The  child  may  not  vomit  each 
time  that  it  is  fed,  but  if  it  retains  one  meal 
and  vomits  at  the  end  of  the  second,  it  will 
vomit  both  meals  at  one  time.  Changing 
the  character  of  the  food  may  improve  the 
condition  for  a  few  days,  but  it  returns, 
always.  The  vomited  material  consists  of 
the  food  taken  plus  hydrochloric  acid,  mucus 
and  some  epitheUum.  If  we  insert  the  tube 
after  vomiting,  the  stomach  will  be  found  to 
contain  generally,  a  small  quantity  of  this 
material  in  addition  to  what  has  been  vomited, 
showing  the  constant  presence  of  dilatation 
of  the  stomach.  The  vomited  material  never 
contains  bile  or  any  of  the  intestinal  secre- 
tions. On  inspection  the  upper  abdomen 
seems  to  be  full  and  tense  while  the  lower 
abdomen  is  flat  and  flaccid. 

Peristaltic  waves.  If  the  child  is  stripped 
and  observed  repeatedly,  while  feeding,  in 
almost  every  case  we  can  see,  in  the  upper 
abdomen,  peristaltic  waves  passing  from  left 
to  right  across  the  median  line,  becoming 
more  and  more  violent  as  the  stomach  fills, 
showing  its  effort  to  overcome  the  obstruc- 
tion at  the  pylorus,  being  ball-like  in  appear- 
ance and  more  or  less  rhythmical.  Just  be- 
fore vomiting  occurs  one  can  often  see  a 
reverse  peristalsis,  and  after  one  or  two  of 
these  waves  pass  backward  from  right  to 
left  the  vomiting  occurs. 

Pyloric  tumor  can  be  elicited  in  80  per 
cent  of  the  cases.  Holt  (8)  claims  that  it  is 
easier  to  find  when  the  stomach  is  empty 
than  when  full.  Our  experience  bears  him 
out  on  this  point.  Its  presence  is  not  essential 
to  diagnosis  and  it  is  not  so  important  a 
symptom  as  the  projectile  vomiting  and  true 
gastric  peristaltic  waves.  The  tumor  is 
described  as  a  small  mass  the  size  of  a 
lymphatic  gland  in  the  right  upper  abdomen, 
always  freely  movable,  varying  in  size  de- 
pending on  how  long  the  symptoms  have 
existed.  In  other  words  it  is  much  easier  to 
palpate  when  the  case  has  existed  for  some 
time  and  the  symptoms  of  obstruction  have 
been  pronounced,  though  one  of  our  cases 
had  a  tumor  which  was  palpated  easily  caus- 
ing complete  obstruction  while  the  patient 


was  only  three  days  old  at  operation,  and 
where  obstructive  symptoms  existed  from 
birth. 

Amount  of  retention.  In  milder  cases  where 
the  obstruction  is  not  so  complete  the  amount 
of  retention  of  food  is  often  a  great  help. 
Food  in  diluted  form  is  given'.  At  the  end  of 
three  hours,  if  the  food  is  not  vomited,  it  is 
removed  with  a  tube  and  the  contents 
measured  and  recorded.  In  some  cases  where 
the  child  is  almost  moribund  it  is  too  weak 
to  vomit,  and  the  vomiting  occurs  only  once 
or  twice  in  24  hours.  The  amount  of  food 
recovered  gives  you  a  very  good  insight  into 
the  amount  which  has  passed  the  pylorus 
and  the  severity  of  the  obstruction  at  the 
pylorus. 

Constipation  is  another  symptom  depend- 
ing upon  the  obstruction.  In  the  most  severe 
cases  the  stool  is  afaecal  and  consists  of  bile, 
pancreatic  juice,  mucus  and  epithelium,  but 
no  food  particle.  It  resembles  meconium. 
In  other  less  severe  cases,  we  find  small, 
sometimes  very  hard  constipated  stools  con- 
taining faecal  matter,  requiring  enemata  and 
suppositories. 

The  use  of  the  X-ray  is  of  very  little  value. 
Holt  (8)  regards  it  as  of  no  value,  while  Rid- 
ter  (9)  says  its  use  should  be  limited  not  io 
determine  the  patency  of  the  pylorus,  but 
to  observe  the  rate  of  emptying  of  the 
stomach.  A  little  of  the  bismuth  meal  may 
pass  the  pylorus,  but  that  does  not  tell  the 
story  of  the  afaecal  stool  and  the  steady  loss 
of  weight. 

CASE  REPORTS 

Case  i.  L.  L.,  age  4  weeks,  male,  breast  fed. 
weight  7  pounds  4  ounces.  Vomiting  occurred  after 
each  nursing  for  one  week  and  constipation  had  been 
present  for  10  days.  The  child  was  bom  of  the 
mother's  J5rst  pregnancy  which  terminated  in 
normal  labor  at  term.  Birth  weight  8  pounds. 
The  child  nursed  twenty  minutes  every  3  hours  and 
did  well  up  to  one  week  ago  when  he  began  to 
vomit,  small  amounts  at  first  and  not  after  eacfc 
nursing.  The  vomiting  increased  in  f requcnc)'  and 
quantity  for  three  days  when  the  baby  vomitwi 
after  each  nursing  and  the  mother  thought  ail 
that  he  took.  The  vomiting  was  not  projcctik- 
The  patient  seemed  hungry  all  the  time.  Phj'sicaJ 
examination  showed  a  fairly  well  nourished  chi]d, 
skin  of  good  color  but  a  little  lax.  No  gastiic 
wave  was  seen,  no  tumor  felt.  The  mother  iras 
advised  to  nurse  the  baby  ten  minutes  every  three 
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houre.  and  a  lavage  given  four  times  a  day.  One 
week  later  the  mother  returned  to  the  office  and 
reported  that  the  baby  had  been  spitting  up  much 
less  in  quantity,  only  about  one  tablespoonful  after 
nursing  and  not  after  each  nursing,  but  three  or 
four  limes  a  day;  for  the  past  three  days  one  to 
three  tablespoonsful  three  times  a  day,  not  pro- 
jectile. The  child  weighed  6  pounds  1 1  ounces. 
The  child  was  still  hungry  and  still  constipated. 
There  was  no  gastric  wave  and  no  tumor  felt  at 
this  visit.  Foiir  days  later  the  mother  returned  with 
a  very  different  story.  The  baby  looked  much  worse 
and  the  mother  said  that  the  baby  had  vomited 
everything  taken  for  the  past  48  hours  and  stated 
that  it  spurted  from  the  baby's  mouth.  At  this 
examination  the  baby  showed  typical  gastric 
peristalsis  crossing  the  median  line  and  a  large 
easily  felt  tumor.  At  this  time  we  wondered  how 
we  could  have  missed  feeling  it  at  the  previous 
cia.minalions.     Weight  at  this  time  was  6  pounds 

4  ounces,  a.  loss  of  a  whole  pound  in  two  weeks.  Six 
hours  later  he  was  operated  upon  by  Dr.  Green 
and  a  very  hard  cartilaginous-like  tumor  of  the 
pylorus  was  demonstrated.  The  Rammstedt  opera- 
tion was  done  requiring  twenty  minutes.  The 
patient  made  an  uneventful  recovery  and  was  dis- 
charged from  the  hospital  in  ten  days  having  gained 

5  ounces.  His  retention  taken  one  time  only  three 
hours  after  feeding  was  60  cubic  centimeters. 

Case  2.  N.  D.,  age  21  days,  one  of  twin  boys, 
weight  7  pounds  6  ounces,  breast  fed.  The  child 
had  been  vomiting  for  two  weeks,  and  had  marked 
constipation  for  ten  days.  The  vomiting  was  not 
marked  for  (he  first  week,  only  about  three  times  a 
day  and  about  three  tablespoonsful  at  a  time  but 
always  came  immediately  after  nursing.  For  the 
past  week  the  vomiting  had  been  projectile  and 
after  taking  anything  by  mouth,  even  water.  He 
had  lost  much  in  weight.  He  was  very  much  smaller 
than  his  twin  brother  who  was  smaller  than  he  at 
birth.  Thefamily  history  was  negative.  Examination 
showed  a  poorly  nourished  baby  with  eyes  sunken 
and  skin  wrinkled  and  non-elastic.  Projectile 
vomiting  was  very  marked, .there  was  typical  gastric 
peristalsis  and  a  hard  easily  felt  tumor.  Stools  were 
afaical.  Gastric  retention  30  cubic  centimeters 
three  hours  after  nursing.  The  child  was  seen  at 
night  in  consultation  and  an  immediate  operation 
was  advised  but  it  was  the  following  day  before 
consent  to  operation  was  given,  and  at  operation  a 
very  typical  cartilaginous-like  tumor  was  found, 
the  Rammstedt  operation  done  in  18  minutes.  The 
recovery  was  uneventful  and  the  patient  was  dis- 
charged on  the  seventh  day  having  gained  4  ounces. 
At  12  months  of  age  he  weighed  24  pounds  which 
is  three  pounds  more  than  his  twin  brother. 

Case  3.  M.  W.,  age  3  months,  i  week;  girl; 
weight  8  pounds  10  ounces;  breast  and  bottle  fed. 
Vomiting  occurred  after  each  nursing  for  nine 
weeks;  constipation  had  been  present  for  six  weeks. 
She  was  born  of  the  mother's  first  pregnancy  which 
terminated  in  normal  labor  at  term.    The  child  had 


;   months.     Weight   24  pounds. 


been  breast  fed  exclusively  for  four  weeks  at  which 
time  the  baby  began  to  vomit  and  a  bottle  was 
advised.  For  the  past  two  months  she  had  had  a 
number  of  different  formulas  ail  of  which  proved 
unsuccessful.  The  baby  seemed  very  hungry  but 
woiild  vomit  about  an  ounce  just  after  or  a  few 
minutes  after  finishing  the  bottle  and  would  repeat 
this  once  or  twice  before  the  next  feeding.  Examina- 
tion showed  a  poorly  nourished,  pale  child  with 
gastric  peristaltic  waves  but  no  tumor  could  be 
felt.  The  patient  was  given  medical  treatment  for 
three  weeks  and  a  modified  formula  and  breast 
milk,  varying  strengths  during  this  time  but  there 
was  no  definite  improvement.  A  gastric  lavage  was 
given  four  times  a  day  for  (en  days  and  then  four 
times  a  day  with  no  definite  'mprovemcnt,  but 
rather  to  the  contrary  the  child  was  losing  ground 
steadily  but  not  so  rapidly  as  the  mother  said  it  had 
the  month  previous.  Gastric  retention  three  hours 
after  feeding  repeatedly  showed  60  to  80  cubic 
centimeters;  on  two  different  occasions  4  hours 
after  a  feeding  30  to  40  cubic  centimeters.  During 
medical  treatment  for  three  weeks  there  was  a  loss 
of  10  ounces  and  she  was  not  improving  as  we  felt 
she  should.  .At  no  time  was  a  tumor  felt  by  either 
of  us  or  by  two  other  colleagues.  In  the  face  of  the 
loss  of  weight,  the  typical  gastric  peristaltic  waves 
and  the  failure  to  respond  to  medical  treatment, 
we  advised  operation  as  we  feared  to  wail  too  long. 
A  Rammstedt  operation  was  done  and  a  medium 
sized,  soft  pyloric  tumor  was  found.    During  the 
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operation  the  mucous  membrane  was  punctured 
and  additional  time  was  consumed  in  closing  the 
puncture  but  the  operation  was  finished  in  25 
minutes.  The  patient  was  somewhat  shocked  from 
the  operation  and  had  a  stormy  postoperative 
course  for  three  days,  running  a  temperature  101 
to  103°,  and  vomiting  considerably  the  second  and 
third  days  when  at  one  lime  definite  fiecai  vomiting 
occurred.  But  the  vomiting  ceased  rather  suddenly 
on  ihe  third  day  and  the  convalescence  was  un- 
eventful from  then  on.  At  ro  months  the  baby 
weighed  i8  pounds  and  has  had  no  more  gastric 
disturbances. 

Case  4.  D.  H.,  age  6  weeks,  male,  breast  fed, 
weight  4  pounds  8  ounces.  The  child  had  vomited, 
was  constipated  and  had  tost  weight  for  three 
weeks.  For  ten  days  the  vomiting  had  been  after 
each  nursing  and  was  projectile  in  character. 
The  mother  had  one  other  baby  who  had  lived  six 
weeks,  the  cause  of  death  not  being  known.  There 
had  been  no  miscarriages.  The  child  was  seen  at 
midnight  in  consultation  with  another  doctor  and 
was  found  to  be  in  extremely  bad  condition,  the  cry 
was  very  feeble,  the  pulse  barely  palpable,  and  the 
eyes  sunken.  A  most  typical  peristaltic  wave  was 
present  and  an  easily  demonstrated  pyloric  tumor, 
quite  large  and  very  hard.    The  baby  was  taken  to 


ilmington  the  same  day  which  was  some  qd  « 
lO  miles  away  and  a  Rammstedt  operation  m 
ine  after  hypodermoclysis  had  been  administewii 
'ice  and  some  cardiac  stimulants  given.  M 
e  operation  a  very  large,  quite  hard,  pyloric 
mor  was  demonstrated.  The  operation  was  cora- 
eted  in  10  minutes  for  we  appreciated  that  speed 
LS  most  important  to  save  the  baby's  life,  Tht 
iid  had  an  uneventful  recovery  and  the  only 
ason  he  was  kept  in  the  hospital  longer  than  any 
the  other  cases  was  because  the  parents  lived  oni 
town  and  we  thought  it  most  important  to  give 
e  baby  a  good  start  before  turning  him  over  to 
s  mother  to  be  taken  care  of,  especiaUy  since  her  mUk 
pply  was  scant  and  so  scant  that  we  had  to  gti  a 
;t  nurse  to  assist  her  to  nurse  the  baby.  Whw 
e  baby  was  operated  on  he  weighed  4  pounds 
ounces  and  when  he  was  discharged  three  vttii 
ter  he  weighed  5  pounds  15  ounces.  His  weight 
6  months  was  12  jjounds  14  ounces,  and  be  iras 
ill  nursing  his  mother. 

Cases.  B.  5.,  age  i  day,  female,  never  put  to  tk 
east,  weight  6  pounds.  Projectile  vomiting  pn- 
ited  since  birth.  The  mother  was  taken  to  the 
ispital  after  delivery  on  account  of  repeated  ftm- 
vulsions,  She  had  been  unconscious  since  a  (t» 
hours  before  the  baby  was  bora  and  the  convulsion 
had  continued  for  thirty-six  hours  after  the  birth. 
There  are  five  other  children  all  living  and  wdl, 
no  miscarriages.  Six  hours  after  the  baby  was  bora 
the  nurse  gave  the  child  one  ounce  of  warm  boM 
water  which  she  vomited  immediately,  «itb  coe- 
siderable  force.  This  she  kept  up  after  each  feel- 
ing of  sugar  solution  5  per  cent  until  she  "is 
operated  on.  Examination  showed  a  very  plump 
newborn  baby  who  appeared  hungry  whenever  ftd, 
but  who  vomited  immediately  after  feeding  and  ai 
times  during  Ihe  feeding.  Lavage  was  given  t«.ict 
a  day  with  no  relief  of  symptoms.  The  retention 
three  hours  after  feeding  showed  5  to  la  cu' 
centimeters  of  practically  clear  fluid.  There  « 
seen  very  typical  peristaltic  waves,  and  a  W 
about  the  size  of  the  pea  in  the  usual  region  was  i 
The  urine  was  scanty,-  the  stools  meconium.  o( 
course,  but  only  two  in  three  days.  On  account  ot 
the  age  of  this  patient  we  wondered  if  we  might  am 
have  some  very  unusual  condition,  such  as  at 
atresia  of  the  duodenum  or  a  band  constricting  sofnt 
part  of  the  duodenum.  We  fell  that  either  could 
produce  the  peristaltic  waves,  but  they  could  001 
account  for  the  tumor.  An  operation  was  adviitil 
and  a  small,  moderately  soft,  but  definite  pybti: 
tumor  was  found.  The  duodenum  was  in  pcriK! 
condition.  With  the  exception  of  a  slight  bini- 
orrhage  from  one  of  the  stitches  the  recovery  »aj 
uneventful.  For  this  20  cubic  centimeters  of  IrsJ 
human  serum  was  given  and  the  bleeding  ceased. 
At  three  months  she  was  nursing  her  mother  :; 
minutes  every  three  hours  and  weighed  9  pound^ 
Cask  6.  M.  O.,  age  6  weeks,  male,  neighi  : 
pounds.  Vomiting  had  persisted  after  each  fee-:- 
ing  for  three  weeks,  constipation  for  two  weeks.  Tbt 
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child  was  breast  fed  and  nursed  whenever  he  cried 
and  that  was  nearly  all  the  time.     The  child  was 
born  of  the  mother's  first  pregnancy,  which  ter- 
minated in  normal  labor  at  term.    Birth  weight  6 
pounds,  8  ounces.     The  child  was  seen  only  once 
at  the  clinic,   and   on    examination    very   typical 
gastric  peristaltic    waves    were    seen,    and     after 
feeding  or  during  the  feeding  he  ejected  at  least 
two   ounces    of    sour  curded    milk  to  a  distance 
oi   one   foot.     No    tumor  could   be    felt    at   this 
examination.     The   mother   was   strongly   advised 
to  let  the  child  stay  in  the  hospital  for  observation 
but  she  refused  and  also  refused  to  let  either  a 
doctor  or  a  nurse  see  the  child  afterwards  for  fear 
that  they  would  operate  on  the  baby.    Indirectly, 
through  other  patients  in  the  same  neighborhood,  I 
kept  some  track  of  the  baby.    The  baby  continued 
to  vomit,  to  what  extent  I  could  not  say,  but  it  did 
continue  to  a  greater  or  less  extent  for  six  weeks 
after  I  saw  the  baby,  and  then  the  vomiting  became 
less.   Now  the  baby  is  gaining  in  weight  and  vomits 
very  little  according  to  the  report.    If  this  was  a 
case  of  pyloric  obstruction,  which  of  course,  we 
can  not  say  definitely,  it  was  a  spontaneous  im- 
provement. 

TREATMENT 

When  this  condition  was  first  described,  it 
was  assigned  to  the  surgeon  for  treatment. 
His  results,  however,  were   so   discouraging 
that  other  methods  were  attempted;  in  some 
instances  with  flattering  results,  notably  a 
series  of  cases  treated  by  Hutchinson,  with  20 
per  cent  mortality.   We  are  inclined  to  think 
that  many  of  these  so-called  medical  cures 
were  after  all  cases  of  pyloric  spasm  and  not 
hypertrophy.    Granting  that  they  were  hy- 
pertrophic, they  were  relieved  of  the  spasm, 
which  had  supervened  on  the  hypertrophy 
and  produced  obstruction,  and  allowed  to  go 
on  with  the  hypertrophy,  which   is  always 
prone  to  relapse.    Since  1905,  however,  with 
the  perfection  of  the  technique  of  gastro- 
enterostomy the  surgical  treatment  of  this 
condition  has  once  again  occupied  the  fore- 
ground.   Scudder  (10)  reports  a  series  of  36 
gastroenterostomies  covering  his  cases,  Rich- 
ter's   and  Stilhnan's,  with  a  mortaHty  13.8 
per  cent,  while  others  show  an  improvement 
in  their  mortality  percentages  as  time  goes 
on.     In   1913  Rammstedt  (11)  describes  his 
ojjeration   of   dividing   the   pyloric    muscle 
fibers  down  to  the  mucous  membrane,  and 
partially   separating   the  muscle   ring  from 
the  mucous  membrane,  allowing  the  mucosa 
to  bulge  up  into  this  wound.    This  we  believe 


is  going  to  be  a  distinct  advantage  in  the 
treatment  of  this  condition  and  will  serve 
materially  to  lower  still  further  the  mortality 
rate.  While  we  cannot  but  admire  the  record 
that  Scudder  (10)  and  Richter  (9)  made  with 
gastro-enterostomy,  we  are  of  the  opinion 
that  gastro-enterostomy  is  a  far  more  serious 
operation  than  the  Rammstedt  procedure,  and 
will  sooner  or  later  give  way  to  the  much 
simpler  operation,  which  accomplishes  the 
same  result  with  less  danger  to  the  patient 
and  which  permits  of  the  giving  of  food  and 
fluids  so  much  sooner,  establishing  a  more 
speedy  convalescence.  The  Rammstedt  oper- 
ation is  accomplished  in  from  15  to  20  minutes 
from  the  beginning  of  the  administration  of 
the  anaesthetic  until  the  child  is  taken  from 
the  table.  In  one  of  our  cases  this  was  accom- 
plished in  10  minutes. 

One  must,  of  course,  use  care  to  avoid 
tearing  through  the  mucous  membrane. 
This  can  readily  be  done  if  the  separation 
of  the  pyloric  muscle,  after  its  division,  is 
begun  at  the  stomach  side  and  we  proceed 
gradually  toward  the  duodenum.  If,  however, 
a  small  tear  is  made  it  can  readily  be  taken 
care  of  by  clamping  and  ligating  at  this 
point  with  a  fine  silk  thread  as  one  would 
ligate  a  vessel.  A  stomach  tube  should  always 
be  passed  after  the  abdomen  is  opened  to 
allow  the  air,  which  the  child  has  swallowed 
while  taking  the  anaesthetic,  to  escape  from 
the  stomach.  As  a  matter  of  course  we  also 
precede  each  operation  with  a  gastric  lavage. 
After  the  operation  on  the  pyloric  muscle  is 
completed,  the  stomach  tube  is  inserted,  the 
stomach  inflated  with  air  to  determine 
whether  or  not  any  perforation  of  the  mucous 
membrane  has  occurred.  In  this  way  per- 
foration can  be  demonstrated  and  taken 
care  of  when  it  might  otherwise  be  over- 
looked. Feedings  are  started  as  soon  as  the 
child  awakens  from  the  anaesthetic,  which  is 
usually  about  two  hours. 

To  Downes  (12)  must  be  given  the  credit 
of  demonstrating  the  efficiency  of  the  Ramm- 
stedt operation.  His  results  are  most  strik- 
ing, but  we  also  realize  that  the  medical  care 
of  these  cases  after  operation  is  just  as  im- 
portant as  a  successful  operation.  Often 
bad  judgment  in  feeding  or  in  changing  a 
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A  THEORY  ON  THE  ETIOLOGY  OF  THE  TOXEMIA  OF  PREGNANCY 

WITH  OR  WITHOUT  CONVULSIONS 

By  JOHN  E.  TALBOT,  M.D.,  Worcester,  Massachusetts 


MUCH  has  been  written  in  regard  to 
different  methods  of  treating  the 
complex  of  symptoms  known  as 
the  toxaemia  of  pregnancy  with  or  without 
convulsions,  and  many  different  theories  as 
to  the  fundamental  cause  of  this  condition 
have  been  evolved.  Many  of  the  profession 
are  still  hard  at  work  collecting  further  data, 
in  an  endeavor  to  locate  the  fundamental 
cause.  That  this  cause  is  not  yet  satisfactorily 
established  seems  generally  understood. 

Certain  clinical  facts  have  recently  come 
to  my  notice  which  by  their  extraordinary 
nature  seem  to  me  to  throw  some  light  on  this 
subject.  The  interpretation  of  clinical  facts 
can  never  be  a  matter  of  absolute  logic  on 
account  of  the  number  of  factors  involved, 
but  the  extraordinary  nature  of  certain  facts 
may  give  a  reasonable  ground  for  making  a 
deduction,  the  truth  of  which  is  increased  by 
the  extraordinary  nature  of  the  facts  from 
which  it  is  made. 

The  deduction  which  I  have  made  is  that 
the  fundamental  cause  of  toxaemia  of  preg- 
nancy with  or  without  convulsions  is  not  in 
the  products  of  conception. 

The  history  of  the  following  case  plus 
subsequent  observations  in  other  cases  seems 
to  me  to  raise  a  strong  probability  that  this 
statement  is  true. 

Mrs.  M.  was  curetted  in  December,  1Q15,  for  an 
incomplete  miscarriage  at  3  months.  Following  the 
operation  she  had  some  cardiac  decompensation  and 
a  diagnosis  of  mitral  stenosis  was  made. 

In  spite  of  caution  to  avoid  pregnancy,  on  August 
I ,  I Q16,  she  told  me  that  she  was  two  weeks  overdue. 
Throughout  the  pregnant  period  which  followed 
she  was  carefully  watched  and  the  blood  pressure 
and  urine  were  normal  at  all  examinations.  There 
-were  no  symptoms  of  toxaemia.  Her  pulse  became 
progressively  more  rapid  so  that  by  the  middle  of 
February  she  could  not  move  about  without  dys- 
pnoea and  palpitation. 

In  consultation  it  was  decided  to  put  her  to  bed 
and  then  deliver  by  caesarean  section.  Accordingly 
on  Alarch  14,  a  cacsarean  section  was  done. 

For  the  next  few  days  the  patient  did  very  well. 
PuJse  no  and  no  fever. 


On  the  1 8th  she  complained  of  headache  which 
became  so  severe  on  the  19th  that  it  resisted  morphia. 
On  the  2ist,  the  patient  had  12  convulsions  and 
died  on  the  22nd.  Blood-pressure  was  normal  on 
entrance  to  the  hospital.  On  the  19th,  it  was  found 
to  be  180.  The  bowels  had  moved  two  or  three 
times  a  day  since  the  operation. 

Here  is  a  case  of  postpartimi  eclampsia 
with  no  symptoms  of  toxaemia  appearing 
until  4  days  after  delivery,  and  then  reaching 
its  climax  7  days  after  delivery. 

A  postpartum  eclampsia  or  toxaemia  such 
as  the  case  cited,  implies  that  the  supply  of 
poisonous  substance  causing  the  disease 
increases  even  after  delivery  to  a  point 
which  gives  the  manifestations  of  eclampsia 
and  thereby  implies  that  the  source  of  such 
a  poison  must  be  still  present  in  the  body 
after  delivery. 

It  seems  absolutely  illogical  to  say  that 
such  fulminating  symptoms  will  rise  to  their 
height  seven  days  after  the  cause  has  been 
removed. 

That  the  pregnancy  itself  plays  a  part  in 
the  causation  of  those  symptoms  must  also 
be  true.  We  need  no  more  proof  of  this  than 
what  may  be  called  the  therapeutic  test,  that 
is,  by  termination  of  the  pregnancy  we  fre- 
quently bring  about  an  almost  immediate 
abatement  of  symptoms  in  a  large  majority 
of  cases.  Thus  we  have  two  apparently  in- 
consistent facts,  the  unquestionable  evidence 
that  the  symptoms  are  dependent  upon  the 
existence  of  a  pregnancy  and  the  evidence 
that  the  products  of  conception  are  not  the 
primary  cause.  In  solving  the  problem  of  the 
fundamental  cause  these  two  facts  must  be 
made  to  agree. 

In  August,  1916,  another  case  of  extraordi- 
nary character  came  under  my  care  and,  as  this 
case  forms  the  starting  point  of  my  subsequent 
observations,  I  will  report  it  in  full. 

Mrs.  E.,  age  sSj  born  in  Massachusetts;  married 
6  years;  no  children.  The  patient's  father  died  of 
chronic  nephritis.  Uncle  and  aiint  on  father's  side 
died  of  kidney  trouble.    Aunt  on  mother's  side  ill 
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with  high  blood-pressure.  {On  account  of  chronic 
nephritis  in  the  family,  the  patient  has  had  her 
urine  examined  repeatedly  throughout  her  life.  All 
examinations  have  been  negative.) 

The  patient  had  had  no  serious  illnesses.  Jaundice 
at  1 1  years  of  age.  Tonsillitis  occasionally.  Ton- 
sillectomy 15  years  ago. 

For  years  she  has  noticed  that  at  times  her  hands 
and  face  were  slightly  swollen,  especially  in  the 
morning.  She  has  been  troubled  with  facial  neural- 
gia and  pains  in  joints  with  stiffness,  especially  in 
the  right  arm.  These  symptoms  came  on  following 
ihk  placing  of  a  gold  crown  on  a  tooth.  About 
one  year  after  the  crown  was  put  on,  an  abscess 
formed  in  the  gums  which  discharged  pus. 

The  patient  came  to  my  office  at  the  end  of  the 
sixth  monlh  of  pregnancy  at  which  time  her  blood- 
pressure  was  140.  Physical  examination  was  neg- 
ative except  for  a  small  external  conjugate  of  17?^ 
centimeters.  Ten  days  later  she  complained  of 
pain  in  her  right  elbow  and  wrist  with  numbness. 
The  blood-pressure  was  140,  the  urine   negative. 

One  month  later  the  blood-pressure  was  155, 
and  both  ankles  were  swollen.  The  face  became 
slightly  puffy,  and  there  was  a  numbness  of  right 
hand  except  little  finger.  There  was  no  headache 
or  eye  symptoms.  The  urine  was  still  negative  as 
to  albumin  and  but  one  granular  cast  was  seen. 
The  patient  was  immediately  put  lo  bed,  given 
magnesium  sulphate  to  bring  about  watery  move- 
ments, placed  on  a  meat-,  fish-,  egg-free  diet,  and 
fluids  forced  lo  3  quarts  of  water  a  day. 

After  five  days  of  active  treatment  the  blood- 
pressure  had  risen  to  180S-100D,  albumin  appeared 
in  increasing  amounts  with  only  occasional  casts. 
With  the  appearance  of  casts  and  the  continued 
high  blood -pressure  (185)  it  was  decided  to  start 
labor. 

A  Voorhees  bag  was  inserted  and  the  patient  kept 
under  morphia  during  labor.  The  patient  was 
delivered  of  a  3  pound  male  child  which  died  in 
about  12  hours  after  birth.  Placenta  had  numerous 
white  areas,  no  hrge  infarcted  areas. 

During  labor  blood-pressure  rose  to  aio,  but  drop- 
ped to  165  following  dehvery. 

Convalescence  during  the  next  two  weeks  was 
without  much  disturbance.  The  first  four  days 
were  marked  with  a  slight  fever  100.5"  to  normal. 
The  blood-pressure  did  not  fall  to  normal,  however, 
but  rose  and  fell  between  170  and  140. 

One  month  from  date  of  delivery,  the  urine  was 
clear  of  albumin  and  casts,  and  the  blood -pressure 
was  135.  Seven  weeks  after  delivery  the  blood- 
pressure  rose  to  160S-1D0D  with  no  return  of  albumin 
or  casts.   Patient  said  she  never  felt  better  in  her  life. 

While  in  the  hospital  the  patient  complained  of 
dropping  from  the  back  of  her  nose.  This  symptom 
persisted  after  leaving  the  hospital. 

With  the  continued  elevation  in  blood -pressure 
and  a  perfectly  clear  urine,  this  catarrh  attracted 
my  attention,  thinking  that  chronic  sepsis  might 
explain  the  elevation  of  blood -pressure.  Consultation 


with  a  nose  and  throat  specialist  revealed  nothini, 
however. 

Six  months  after  delivery,  during  which  time  iht 
blood -pressure  ranged  between  150  and  135,  iai 
with  an  absolutely  negative  urine,  the  patient 
announced  that  she  had  at  last  located  some  pus. 
The  gold  crown  tooth  had  become  inflamed  and 
broken  a  sinus  through  the  gums.  This  tooth  vas 
the  upper  right  bicuspid.  An  X-ray  examination 
of  all  her  teeth  was  made  and  a  pus  cavity  at  tk 
base  of  that  tooth  and  the  next  molar  posterior 
which  seemed  to  connect  with  the  antrum  nas 
found.  During  ro  weeks  of  treatment  by  herdentisi 
the  tooth  quieted  down  only  lo  become  active 
again  with  a  return  of  neuritic  pains,  pufltness  of 
the  lids  and  the  blood-pressure  rising  steadily 
to  170S-110D.    Urine  always  negative. 

At  this  point  I  requested  the  dentist  to  remove 
the  tooth  entirely  which  was  done  on  June  20,  igi;, 
and  two  days  later  the  molar  was  also  removed. 
There  was  a  marked  discharge  of  foul  pus  uid 
upon  irrigating  the  cavity,  the  water  came  out  of 
the  patient's  nose. 

This  undoubtedly  explained  the  source  of  the 
catarrh,  the  neuritic  and  rheumatic  symptom.^. 
These  neuritic  symptoms  during  the  prejnaM 
period  and  at  the  time  of  the  rise  of  blood-pressure 
signify  the  activity  of  that  process  although  not 
locally  painful. 

Why  should  this  human  system  which  had 
hitherto  been  free  from  any  evidences  of 
serious  disease,  fail  to  perform  the  functions 
attending  the  development  of  a  pregnancy? 
The  repeated  negative  examinations  of  her 
urine  throughout  her  life  give  good  ground 
to  believe  that  her  kidneys  had  been  in 
good  condition.  Until  this  focus  of  pus  was 
located,  her  clear  bill  of  health  made  the 
occurrence  of  toxaemia  of  pregnancy  ab- 
solutely unreasonable. 

Since  March  10.  1917,  the  day  on  which 
this  patient  announced  the  result  of  the 
X-ray  findings  in  her  teeth,  I  have  made 
observations  on  all  cases  of  toxxmia  ocninini 
on  my  service  in  obstetrics  at  the  Worcester 
City  Hospital  and  Memorial  Hospital  and 
in  my  private  practice.  In  a  series  of  VT, 
cases  up  to  March  i.  1918,  I  have  been  abk 
to  find  evidence  of  chronic  sepsis  in  the  teeth 
in    all    cases,    without    a    single    exception. 

In  most  of  the  cases  where  a  reliable  hislor>' 
was  obtainable  it  has  been  possible  to  lind 
evidence  of  the  activity  of  these  pus  pocket' 
just  previous  to  or  accompanying  the  oa^t 
of  sj-mptoms. 
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In  general  the  severity  of  the  symptoms 
of  toxaemia  may  be  said  to  be  proportional 
to  the  amount  of  sepsis  present. 

One  of  my  private  cases  is  such  a  marked 
exception  to  this  statement  as  to  warrant 
reporting.  The  lack  of  any  symptoms  at- 
tributable to  the  teeth  during  the  progress  of 
the  case  made  me  believe  that  the  unbroken 
chain  of  cases  previously  observed  was  to  be 
broken  by  this  case  which  I  report  in  full. 

Mrs.  Po.  came  under  my  charge  at  the  end  of  the 
second  month  of  her  second  pregnancy. 

Past  history  was  negative  except  for  history  of 
her  first  pregnancy  at  which  time  she  became 
infected  and  was  7  weeks  in  bed  with  right  femoral 
phlebitis. 

Throughout  her  pregnancy  she  had  a  normal 
blood -pressure  and  normal  urine.  She  had  occasional 
symptoms  of  dizziness  and  almost  fainting  spells, 
but  without  other  signs.  These  were  at  first  attrib- 
uted to  nervousness  as  she  had  been  severely  pun- 
ished at  the  first  delivery  by  a  two-hour  attempt 
at  forceps  delivery  without  ether. 

About  two  weeks  before  delivery  she  began  to 
develop  signs  of  hydramnios  which  increased  grad- 
ually. At  no  time  during  the  pregnancy  had  the 
foetal  heart  been  audible  and  motion,  though  felt, 
was  very  slight.  With  the  development  of  hydram- 
nios a  bad  prognosis  as  to  the  development  of  the 
child  was  made.  The  membranes  ruptured  about 
two  weeks  before  her  date  with  the  escape  of  a 
tremendous  quantity  of  liquor. 

After  the  rupture,  the  foetal  heart  was  audible 
in  the  left  lower  quadrant,  140.  Vertex  above  the 
brim  but  no  small  parts  could  be  made  out. 

On  arrival  at  the  hospital  her  blood-pressure  was 
150.    Delivery  was  normal  in  about  20  hours  from 
time  of  rupture  of  membranes.    The  child  was  a 
typical     case    of    chondrodystrophia    foetalis    and 
after  2  or  3  gasps  died.    The  placenta  showed  an 
infarct  about  4  to  6  centimeters  in  diameter.   Bleed- 
ing   was    abnormally    profuse.     Two    hours    after 
delivery  the  blood -pressure  was  185  and  remained 
up  for  3  hours,  dropping  to  130  the  next  morning. 
The  patient  slept  well  but  complained  of  headache 
in  the  occipital  region  and  dizzy  feeling  when  awake. 
The  following  night  at  3  a.m.  she  had  5  convul- 
sions coming  on  during  her  sleep.    Blood-pressure 
170.      At  8  a.m.  and  11:30  a.m.  the  blood -pressure 
was  120.    At  12:45  pn^-  the  patient  complained  of 
being  dizzy  and  had  two  more  convulsions.    The 
blood -pressure  rose  to  170  at   this  time,  but  was 
down   to  130  within  a  half  hour,  and  there  it  re- 
mained for  the  next  two  weeks,  rising  only  once  to 
148. 

Up  to  the  end  of  the  first  two  w^eeks  there  was 
not  SL  sign  of  pus  anywhere.  Inspection  of  the 
teeth  was  negative  except  for  one  pivot  tooth  in 
front.  There  were  absolutely  no  symptoms  from 
the  teeth. 


On  the  fourteenth  day  the  patient  developed  a 
temperature  of  104°,  pulse  148  with  pain  and  tender- 
ness in  right  breast.  The  breasts  had  been  bound 
up  at  the  start  and  the  milk  had  subsided.  Two 
days  later  a  breast  abscess,  deep  against  the  muscle, 
was  opened  and  about  one  ounce  of  pus  evacuated. 

As  the  nipples  had  not  been  used,  this  abscess 
seemed  to  be  of  hematogenous  origin  and  this  gave 
me  hope.  At  the  end  of  another  two  weeks,  the 
breast  having  nearly  healed,  she  developed  pain 
in  the  left  kidney  region  with  rise  of  temperature 
to  102°  and  pulse  140.  Examination  of  the  urine 
showed  pus  cells  sufficient  to  warrant  the  diagnosis 
of  pyelitis.  Under  treatment  with  hexamethy- 
lenamine  this  subsided  in  less  than  a  week. 

It  is  important  to  note  that  at  the  time  of 
the  breast  abscess  and  at  the  time  of  the 
pyelitis  there  was  a  definite  rise  in  blood- 
pressure  corresponding  to  temperature  curve. 

Believing  that  the  breast  abscess  and  pyelitis 
were  evidence  of  a  pus  focus  somewhere,  the  teeth 
were  X-rayed  completely  and  two  pockets  of  pus 
thereby  located,  one-  in  the  pivot  tooth  and  one 
farther  back  in  the  upper  jaw. 

This  case  is  important  as  it  points  out  that 
the  absence  of  local  symptoms  cannot  be 
depended  on  to  rule  out  the  presence  of  focal 
infection. 

The  fact  that  in  many  cases  there  is  evidence 
of  activity  in  these  pus  pockets  just  preceding 
or  associated  with  the  occurrence  of  symptoms 
of  toxaemia,  and  the  fact  that  the  severity 
of  the  symptoms  is  in  general  proportional 
to  the  amount  of  chronic  sepsis  present  are 
evidences  which  tend  to  show  that  there  is  a 
relationship  between  the  chronic  sepsis  and 
the  incidence  of  the  disease. 

Can  this  relationship  be  explained?  I  not 
only  believe  that  the  relationship  can  be 
satisfactorily  explained  but  also  that  the 
explanation  throws  light  upon  other  than 
purely  obstetrical  problems. 

Among  the  many  striking  facts  associated 
with  the  development  of  a  normal  pregnancy 
is  the  marked  stimulation  of  the  metabolic 
processes  of  the  maternal  system,  as  e\ddenced 
by  the  increase  in  appetite,  the  increase  in 
weight,  and  the  remarkable  sense  of  well- 
being.  The  patient  passes  through  a  period 
which  is  described  by  the  common  statement 
that  **I  never  felt  so  well  in  my  life. " 

That  this  increase  in  metabolism  throws 
a  dej&nite  strain  on  the  woman's  organism  is  a 
fact  of  which  we  have  clinical  proof. 
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For  example,  interpose  a  pregnancy  on  a 
damaged  heart  and  we  see  clearly  that  the 
increase  in  the  functions  of  the  body  in  order 
to  develop  the  pregnancy,  will  so  tax  a  heart 
which  has  hitherto  been  sufficient  for  the 
needs  of  the  body,  that  we  often  get  definite 
breaks  of  compensation  which  cannot  be 
attributed  to  any  other  cause  than  the  physio- 
logical process  going  on.  Thus  we  see  that 
pregnancy,  itself  a  perfectly  physiological 
process,  can  break  down  the  reserve  power  of 
one  organ  to  the  point  of  decompensation. 
If  this  be  true,  why  can  not  this  same 
physiological  process  break  down  other  organs 
whose  reserve  may  have  been  weakened  by 
some  previous  or  concurrent  process? 

Which  of  all  the  organs  of  the  body  is  most 
consistently  linked  with  this  disease  known 
as  toxaemia  of  pregnancy?  The  kidneys,  the 
main  organs  of  excretion  of  the  waste  products 
of  nitrogenous  metabolism,  give  us  our  most 
reliable  signs  of  approaching  trouble.  Not 
only  do  the  kidneys  link  themselves  with  the 
vital  processes  of  this  disease  by  giving  us 
warning  of  approach  of  danger,  but  they  are 
more  strongly  linked  by  the  similarity  of  the 
sjTnptoms  which  follow  from  kidney  ineffi- 
ciency which  we  know  as  chronic  nephritis, 
and  furthermore  by  the  marked  increase  in 
the  incidence  of  the  disease  where  pregnancy 
is  interposed  upon  an  already  existing  chronic 
nephritis. 

That  the  waste  products  of  normal  phy- 
siological metabolism  are  injurious  to  the 
organism  of  man  if  retained  is  surely  true. 
Anuria  if  continued  long  enough  always 
results  in  death.  Anuria  must  primarily 
cause  an  increase  in  the  concentration  in  the 
blood  of  the  waste  products  of  physiological 
metabolism. 

If  they  are  injurious  to  the  body  cells  in 
abnormal  concentration,  can  it  be  truly  said 
that  they  are  not  injurious  in  normal  con- 
centration? 

It  is  a  fundamental  characteristic  of  all 
things  in  this  world  to  wear  out.  It  is  not 
too  much  to  assume  that  such  a  process  must 
be  present  in  the  human  system.  It  is  per- 
fectly reasonable  to  believe  that  arterio- 
sclerosis in  old  age  is  merely  the  end-result 
of  a  purely  physiological  process.    The  blood 


;.  being  constantly  bathed  in  a  fluid 
containing  these  harmful  excretory  products, 
gradually  respond  to  their  injurious  effects. 
resulting  in  what  we  know  as  arteriosclerosis. 
There  is  plenty  of  clinical  evidence  that,  by 
regulating  the  diet  and  activities  of  a  patient 
suffering  from  arteriosclerosis,  the  life  of  that 
patient  can  be  prolonged.  One  of  the  principal 
results  from  controlling  these  two  factors, 
diet  and  exercise,  is  to  bring  about  a  reduction 
in  the  production  of  the  waste  products  of 
the  body  which  must  in  time  make  a  re- 
duction in  the  concentration  of  these  products 
in  the  blood. 

If  such  a  slow,  wearing  process  is  tenable  at 
all,  it  must  follow  that  there  is  a  slow  sub- 
minimal injury  to  the  kidney  epithelium  itself. 

Normal  pregnancy  itself  without  question 
increases  the  total  of  the  metabolic  products 
in  the  body  and  with  this  increase  of  metabol- 
ism causes  an  equal  increase  in  the  total 
quantity  of  excretory  products  to  be  eliminated 
by  the  kidney.  This  increase  in  quantity 
must  increase  the  percentage  of  concentration 
of  those  excretory  products  in  the  blood  and 
therefore  put  a  greater  strain  on  the  kidneys, 
or  in  other  words,  it  must  use  up  a  part  of 
the  reserve  power  of  the  kidneys. 

The  great  concern  of  the  kidney  as  an 
organ  of  excretion  must  be  with  the  percentage 
of  concentration  of  those  excretory  products 
in  the  blood.  The  reserve  power  of  the  kidney 
must  consist  in  its  ability  to  continue  to 
excrete  those  waste  products  even  in  abnormal 
concentration.  It  must  be  also  true  that  it  is 
from  the  blood  which  is  on  the  edge  of  the 
stream,  that  is,  the  blood  which  is  in  contact 
with  the  renal  epithelium,  through  which  the 
process  is  carried  on. 

We  have  therefore  a  situation  during  a 
developing  pregnancy  in  which  the  kidncvs 
as  excretory  organs  are  called  upon  to  excrete 
a  gradually  rising  tide  of  metabolic  waste 
products  which  waste  products  are  injurious 
to  the  system  if  retained.  This  situation 
demands  that  the  excretory  apparatus  of 
the  body  should  be  in  its  highest  state  of 
efficiency. 

How  does  the  presence  of  undrained  chroiiic 
sepsis  affect  this  situation?  We  know  that 
persons  suffering  from  acute  infection  frequent- 
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ly  show  a  concentrated  urine,  which  not 
infrequently  contains  albumin,  blood  and 
casts.  It  is  generally  agreed  that  these 
findings  are  the  result  of  an  inflammatory 
reaction  on  the  part  of  the  kidneys  resulting 
from  the  toxins  of  the  acute  infection  which 
the  kidney  is  called  upon  to  excrete. 

If  the  toxins  of  acute  infection  are  an  irri- 
tant and  injury  to  the  kidneys,  so  the  toxins 
of  chronic  sepsis  which  are  drained  into  the 
blood  must  damage  the  excretory  functions 
of  the  kidney. 

It  is  probable  that  they  are  like  the  metallic 
poisons,  acting  as  a  foreign  substance  to 
the  physiological  processes  of  the  body  and, 
just  as  we  find  chronic  nephritis  developing 
from  chronic  metallic  poisoning,  so  we  have 
here  in  the  toxins  from  chronic  infection  a 
perfectly  good  cause  for  chronic   nephritis. 

The  fact  that  chronic  nephritis  is  so  common 
an  ailment  of  the  human  race  proves  that 
the  cause  must  be  equally  common.  The 
insidious  manner  in  which  it  develops  sug- 
gests an  equally  insidious  source. 

It  is  not  the  purpose  of  this  paper  to 
discuss  the  causes  of  chronic  nephritis  but, 
in  view  of  the  observations  which  were 
necessarily  made  in  working  up  this  paper,  I 
am  convinced  that  could  we  eliminate  the 
chronic  sepsis  which  occurs  in  connection 
with  the  teeth,  we  could  surely  eliminate  the 
most  potent  cause  of  chronic  nephritis. 
How  do  the  principles  above  set  forth 
affect  the  pregnant  woman? 

Pregnancy    in    itself   must    be    a    purely 
physiological  process,   no  part  of  which  is 
antagonistic   to   the  physiological  processes 
of  a  normal  woman.  It  is  generally  so  accepted. 
In  a  normal  woman  nature  has  provided  a 
kidney  function  which  is  sufficient  to  carry 
on  that  organism.   The  kidney  reserve  power 
in  a  normal  individual  is  known  to  be  largely 
in  excess  of  the  needs  of  that  normal  individ- 
ual.   It  is  sufficient  in  the  majority  of  cases 
to  take  care  of  the  extra  work  which  is  ne- 
cessitated   by    the    increase    in    metabolic 
products   resulting    from    pregnancy   which 
must  be  excreted. 

When,  however,  we  start  with  a  woman 
who  has  an  impaired  kidney  function  as 
evidenced    by    chronic    nephritis,    then    we 


begin  to  get  an  fncrease  in  the  incidence  of 
those  symptoms  which  go  to  make  up  the 
entity  known  as  toxaemia  of  pregnancy. 
We  start  with  a  kidney  with  reduced  reserve 
power  and  this  might  explain  the  increased 
incidence  of  the  trouble. 

If  chronic  nephritis  occurred  as  a  back- 
ground, preceding  or  concurrent  with  each 
case  of  toxasmia  of  pregnancy  or  eclampsia, 
it  would  be  possible  to  say  that  the  increase 
in  normal  metabolic  waste  products  resulting 
from  the  pregnancy  was  sufficient  to  overcome 
the  reserve  power  of  the  kidneys,  which 
reserve  power  had  already  been  lowered  by 
the  chronic  nephritis  present.  But  such  is 
not  the  case.  Toxaemia  of  pregnancy  and 
eclampsia  occur  in  individuals  who  show  no 
evidence  of  any  previous  kidney  trouble. 
This  fact  tends  to  show  that  the  kidney 
reaction  is  only  secondary  to  the  underlying 
cause. 

The  important  facts  to  be  noted  are,  how- 
ever, that  the  cause  of  the  trouble  is  not 
primarily  in  the  kidney,  but  that  the  lack 
of  proper  kidney  function  causes  an  increased 
incidence,  thereby  showing  the  immediate 
relation  between  the  excretory  function  of 
the  kidney  and  the  occurrence  of  the  symptoms. 

What  other  evidence  have  we  that  this 
matter  of  elimination  is  the  crux  of  the  sit- 
uation? Surely  the  treatment  which  has 
given  the  best  results  is  the  so-called  elimina- 
tive  treatment.  Here  again  is  the  clinical 
recognition  of  the  fact  that  there  is  a  retention 
of  something  in  the  system  which,  if  it  can 
be  reduced  in  amount,  brings  good  results. 
It  is  most  reasonable  to  assume,  therefore, 
that  this  something  which  may  be  termed  a 
poison  is  in  the  blood  stream. 

The  reaction  of  the  kidneys  in  this  disease 
of  toxaemia  of  pregnancy  is  shmlar  to  that 
which  occurs  when  there  is  a  poison  or  toxin 
in  the  blood.  The  very  fact  that  it  is  the 
Uver,  kidneys,  and  placenta  that  are  most 
damaged,  as  shown  by  the  pathological 
findings  at  autopsy,  is  significant.  These 
three  organs  may  be  classed  together  as  the 
prmcipal  organs  of  the  metabolism  of  the 
blood.  It  is  also  important  to  note  that  it  is 
in  these  three  organs  that  the  blood  stream  is 
the  most  sluggish. 
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It  is  then  fairly  clear  that  we  have  to  do 
with  a  poison  in  the  blood  stream  which  is  in 
such  concentration  that  it  causes  the  symp- 
toms which  we  know  as  toxaemia  of  pregnancy. 
If  this  concentration  can  be  reduced  by 
increasing  the  power  of  the  body  to  eliminate 
we  secure  an  abatement  of  symptoms. 

The  problem  which  presents  itself  is, 
therefore:  what  is  the  source  of  the  poison 
and    why    is    the    poison    not    eliminated? 

I  have  shown  that  the  incidence  of  toxaemia 
of  pregnancy  in  the  series  of  cases  observed 
was  coincident  with  a  focus  of  chronic  infec- 
tion. I  have  raised  the  point  that  the  toxins 
of  acute  infection  cause  an  inflammatory 
reaction  in  the  kidneys  with  an  inhibition  of 
their  excretory  functions.  I  advance  the  point 
that  the  toxins  of  chronic  sepsis  are  an  irritant 
and  an  injury  to  the  kidneys  and  cause  a 
reduction  in  the  reserve  power  of  those  kidneys. 
We  have,  therefore,  in  these  individuals 
who  have  a  focus  of  chronic  sepsis  a  reason 
why  their  elimination  is  not  up  to  normal. 

The  immediate  cause  of  the  s)aidrome  of 
symptoms  known  as  toxamia  of  pregnancy 
cannot  be  found  in  the  toxins  of  chronic 
sepsis.  It  seems  clear  that  this  cause  must 
have  a  closer  relationship  to  the  pregnant 
state. 

I  have  tried  to  show  that  the  case  of  Mrs.  M. 
is  strong  evidence  that  the  immediate  cause 
cannot  be  found  in  the  products  of  conception. 

We  know  beyond  doubt  that  the  normal 
physiological  excretory  products  of  the  system 
are  injurious  to  that  system  if  retained. 
We  also  know  that  there  is  no  other  condition 
in  nature  where  there  is  such  a  large  quantity 
of  these  normal  excretory  products  to  be 
excreted  as  during  a  developing  pregnancy. 

Is  it,  therefore,  a  reasonable  hypothesis 
to  say  that  the  symptoms  of  toxaemia  of 
pregnancy  with  or  without  convulsions  are 
caused  by  the  retention  of  the  normal  phys- 
iological waste  products  of  the  developing 
pregnancy,  this  retention  being  due  to  the 
damaged  functional  power  of  the  kidneys, 
which  damage  has  been  brought  about  by 
the  toxins  of  chronic  sepsis  in  the  blood? 
There  is  clinical  evidence  that  this  hypothesis 
is  true. 

It  is  a  most  striking  coincidence  that  the 


symptoms  resulting  from  chronic  nephritis 
are  so  similar  to  those  which  occur  in  toxaemia 
of  pregnancy  and  eclampsia  that  it  can  be 
safely  said  that  there  are  no  sjonptoms  of 
chronic  nephritis  which  do  not  occur  in  tox- 
aemia of  pregnancy  and  eclampsia.  This 
great  similarity  of  s)anptoms  in  itself  implies 
a  common  cause. 

If  we  assume  that  the  symptoms  of  chronic 
nephritis  are  due  to  the  retention  of  normal 
physiological  waste  products,  that  it  is  these 
products  which  stimulate  the  rise  in  blood- 
pressure,  that  they  stimulate  the  symptoms 
of  headache,  blurred  vision,  oedema,  vomiting, 
and  lastly  convulsions,  and  that  this  retention 
is  due  to  a  lack  of  eliminative  fimctiona] 
power  on  the  part  of  the  kidneys,  is  not  the 
likeness   of   the   two   diseases   made    clear? 

In  the  case  of  a  chronic  nephritic  the  ex- 
cretory function  of  the  kidneys  is  inhibited 
in  the  same  way  as  in  the  case  of  an  eclamptic. 
The  demand  made  upon  the  kidney  function 
in  the  former  is,  however,  very  different 
from  that  in  the  latter.  The  quantity  of 
excretory  products  which  the  kidneys  are 
called  upon  to  excrete  in  normal  life  during 
the  development  of  a  chronic  nephritis  k 
more  or  less  constant  and  the  reserve  power  of 
the  kidneys  does  not  break  down  under  this 
constant  until  the  damage  has  lowered  the 
reserve  power  to  a  point  where  the  kidne>-s 
can  not  carry  off  the  normal  amount  of  waste 
products  necessary  to  maintain  life. 

The  demand  made  upon  the  kidney  function 
during  a  developing  pregnancy  is  not  a  constant 
but  a  gradually  increasing  strain  upon  that 
function.  It  is  therefore  an  acute  proces 
as  compared  to  the  development  of  a  chronic 
nephritis. 

The  end-results  so  far  as  symptoms  are 
concerned  resemble  each  other  just  as  we 
should  expect  and  it  is  for  this  reason  that  I 
believe  the  cause  of  these  symptoms  is  tte 
retained  waste  products  of  ph)rsiologicaI 
metabolism  which  we  know  to  be  injurious 
if  retained. 

A  vicious  circle  is  estabUshed.  The  toxu^ 
of  chronic  sepsis,  by  their  inhibition  of  the 
kidney  functions,  cause  a  retention  of  the 
normal  waste  products  of  the  body.  These 
waste   products   are   also   injurious    to   the 
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excretory  function  of   the  kidneys  when  in 
abnormal  concentration  in  the  blood. 

Nature's  endeavor  to  meet  this  situation 
is  reflected  in  the  rise  in  blood-pressure. 
The  rise  in  blood-pressure  has  been  found 
to  be  among  the  earliest  evidences  of  the 
presence  of  this  disease  of  toxaemia  of  preg- 
nancy. Irving  states  in  his  review  of  5,000 
cases  at  the  Boston  Lying-in  Hospital  that 
the  rise  in  blood-pressure  precedes  the  ap- 
pearance of  albumin  twice  as  often  as  it 
follows  it. 

What  is  the  immediate  cause  of  the  rise  of 
blood-pressure?  Is  it  the  toxins  from  chronic 
sepsis  or  is  it  the  retention  of  metabolic  waste 
products, — or  is  it  the  combination  of  the  two? 
It  seems  to  me  that  the  rise  in  blood-pressure 
cannot  be  due  solely  to  the  presence  of  the 
toxins  of  sepsis,  because  there  are  so  many 
instances  where  we  know  that  the  blood  is 
full  of  toxins  of  acute  disease  without  a  rise 
in  blood-pressure. 

It  is  therefore  probable  that  the  rise  of 
blood-pressure  is  due  to  the  retained  products 
of  metabolic  waste  either  alone  or  in  com- 
bination with  the  toxins  of  chronic  sepsis. 
It  is  generally  conceded  that  the  rise  in 
bJood-pressure  is  due  to  stimulation  of  the 
adrenal  glands  and  that  this  rise  in  blood- 
pressure  is  a  conservative  process,  an  endeavor 
on  the  part  of  the  system  to  increase  the 
elimination  by  bringing  more  blood  to  the 
kidneys  in  a  given  space  of  time. 

The   rise  in  blood-pressure    arising    from 
stimulation  of  the  adrenals  is  due  to  a  con- 
striction of  the  peripheral  vessels,   that  is 
an  increased  resistance  to  the  flow  of  the 
blood.    This  increased  resistance  must  raise 
the  diastolic  pressure  in  the  arteries  provided 
that  the  supply  of  force  from  the  heart  remains 
the    same.     This   increase   in   the   diastolic 
pressure  must  put  an  increased  load  upon  the 
heart  muscle  in  order  to  keep  up  the  normal 
pulse    pressure.      In  fact,  unless  the  heart 
coinf>ensates  for  this  extra  load  there  will  be 
no  rise  in  blood-pressure,  as  the  heart  must 
be    the   only   source   of  the  arterial   blood- 
pressure. 

It  is  at  this  point  that  we  have  the  dividing 
line  between  two  types  of  toxaemia  of  preg- 
nancy;   the   first    class    being    the    typical 


example,  where  the  blood-pressure  continues 
to  rise  in  proportion  to  the  amount  of  toxaemia 
present,  which  rise  is  due  to  the  compensation 
of  the  heart  muscle  to  the  demands  made  upon 
it.  The  second  class  is  less  common,  but  a 
more  serious  type,  in  which  we  find  evidences 
of  the  severity  of  the  toxaemia  out  of  propor- 
tion to  the  elevation  of  the  blood-pressure. 
Such  cases  may  be  characterized  as  those 
with  headaches,  dizzy  spells,  blurring  of 
vision,  oedema,  and  albumin  and  casts  in 
the  urine,  with  only  a  moderate  or  no  rise  in 
blood-pressure.  This  second  class  of  cases  is 
clinically  well  known  as  the  more  serious 
type.  The  rise  in  blood-pressure  the  main 
object  of  which  is  to  increase  the  elimination 
is  what  these  cases  lack.  This  lack  is  primarily 
due  to  a  failure  of  the  heart  muscle  to  respond 
to  the  demand  made  upon  it.  By  failure  of 
the  heart  to  raise  the  blood-pressure  and  thus 
increase  the  elimination,  the  toxins  increase 
in  concentration  in  the  blood  and  do  more 
damage  to  the  liver,  kidneys,  and  placenta. 

Many  cases  are  reported  in  the  literature 
of  the  dental  profession  as  well  as  of  the  medical 
profession  which  demonstrate  the  good  results 
obtained  in  cases  of  arterial  hypertension  by 
removing  all  foci  of  infection  from  the  teeth. 
It  has  also  been  recently  reported  that  certain 
cases  of  albuminuria  have  been  cured  by 
eliminating  chronic  .sepsis  from  the  teeth.  If 
these  reports  are  true,  and  I  am  convinced 
that  they  are,  we  have  further  evidence  to 
corroborate  the  above  theory. 

Once  it  is  admitted  that  a  focus  of  chronic 
sepsis  can  cause  arterial  hypertension  or 
albluninuria  it  is  then  necessary  to  admit 
that  the  coexistence  of  toxaemia  of  pregnancy 
and  a  focus  of  chronic  sepsis  is  of  the  utmost 
importance,  for  is  it  not  these  two  signs 
occurring  in  the  presence  of  a  pregnancy  on 
which  we  base  our  diagnosis? 

Is  this  theory  consistent  with  the  pathologi- 
cal findings  in  the  liver  and  placenta,  which 
are  associated  with  this  disease? 

The  infarct  is  regarded  by  many  to  be  the 
source  of  the  poison  which  causes  the  trouble. 
If  we  regard  the  infarct  as  the  result  of  this 
poison  are  not  the  findings  more  consistent? 

We  know  that  the  toxins  of  sepsis  cause  an 
inflammatory  reaction  in  the  kidneys.    Why 
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should  not  this  same  poison  cause  an  inflam- 
matory reaction  in  the  villous  membrane? 
It  should  be  remembered  that  this  villous 
membrane  is  constantly  being  enlarged 
throughout  pregnancy  and  that  it  is  on  the 
edge  of  the  placenta  that  this  productive 
process  is  going  on  most  rapidly.  Every 
tissue  which  is  in  the  process  of  production 
is  in  its  stage  of  lowest  resistance.  It  is 
therefore  a  tissue  which  would  be  more  liable 
to  damage  from  any  toxins  in  the  blood.  It 
has  been  my  experience  to  find  most  infarcts 
of  any  size  located  on  the  edge  of  the  placenta 
and  that  there  is  frequently  an  indentation  in 
the  circular  circumference  of  the  placenta 
at  this  point.  This  indentation  is  evidence  of 
the  destruction  of  the  villous  membrane  which 
prevents  its  further  growth  at  this  point. 
Is  it  not  reasonable  to  regard  the  infarct 
as  an  area  of  villous  membrane  damaged 
by  toxins  in  the  blood  with  nature's  healing 
process  superimposed? 

The  central  necrosis  in  the  liver  found  at 
autopsy  is  most  consistent.  Is  this  not 
exactly  what  we  should  expect  to  find  in 
view  of  this  theory?  The  death  of  the  individ- 
ual represents  an  acute  overwhelming  toxaemia 
which  the  system  has  been  unable  to  combat. 
The  liver  is  known  to  be  the  greatest  detoxify- 
ing organ  of  the  body.  If  this  detoxifying 
power  is  overcome  it  is  most  natural  to 
expect  that  that  same  organ  would  be  most 
consistently  injured. 

To  return  to  the  infarct.  The  association 
of  antepartum  haemorrhage  with  toxaemia  of 
pregnancy  has  long  been  recognized.  As  I 
have  stated  above,  the  injury  to  the  placenta 
from  a  toxin  in  the  blood  is  most  liable  to 
occur  on  its  edge.  If  this  damage  is  sufficient 
to  cause  a  partial  detachment  of  the  placenta 
at  this  point,  it  would  certainly  result  in 
haemorrhage. 

Here  again  the  theory  is  consistent  with 
clinical  evidence. 

If  the  above  theory  as  to  the  etiology  of 
toxaemia  of  pregnancy  is  correct,  it  is  a 
logical  conclusion  that  we  must  have  a  post- 
partum toxaemia  of  pregnancy  as  well  as  a 
postpartum  eclampsia. 

I  will  report  two  typical  cases  of  postpartum 
toxaemia  of  pregnancy. 


Mrs  Pa.,  a  36-year  old  primipara,  suffered  from 
postpartum  eclampsia.  On  discharge  from  the  hospi- 
tal she  had  a  blood-pressure  of  150  systolic.  Five 
months  later  she  came  to  me  because  of  shortness 
of  breath,  vomiting,  headache  (severe),  and  specks 
before  her  eyes.  She  said  she  had  felt  perfectly 
well  since  discharge  from  the  hospital  until  about 
a  week  ago.  Her  blood-pressure  at  this  visit  was 
195-140  and  she  complained  of  severe  pain  in  the 
right  epigastrium.  While  in  the  office  she  had  a 
moderate  nosebleed.  She  went  directly  to  the 
hospital  and  remained  in  bed  for  one  week. 

Inspection  of  her  mouth  showed  the  following 
points.  Several  gold  crowns.  One  lower  left  molar 
had  inflamed  gums.  No  toothache.  On  second 
night  in  hospital  she  had  severe  neuralgia  on  right 
side  of  face  and  ear  with  toothache. 

At  the  end  of  a  week  her  blood-pressure  dropped 
to  150  and  the  patient  felt  much  relieved.  Tender- 
ness in  abdomen  gone. 

X-rays  of  her  teeth  were  taken  by  a  dentist  who 
was  very  distinctly  one  of  the  nonco-operative 
kind.  He  did  not  take  them  all  and  it  was  only 
after  repeated  questions  that  he  admitted  that  he 
found  anything.  The  final  outcome  was  the  removal 
of  the  molar  in  the  lower  jaw  which  the  patient 
said  had  "an  awful  foul  odor,"  but  the  dentist 
informed  me  that  there  was  not  much  the  matter 
with  it. 

Following  the  removal  of  the  teeth,  the  patient 
had  two  weeks  of  considerable  discomfort,  having 
two  severe  attacks  of  epigastric  pain  with  shortness 
of  breath  soon  after  the  extraction.  At  the  end  of 
the  two  weeks  she  reported.  Her  blood-pressure  wis 
160-120.  The  urine  was  negative  except  for  light 
specific  gravity  loio.  She  said  she  now  felt  better 
than  before  the  extraction.  Numerous  small  pustules 
appeared  on  her  breast  and  legs  following  extraction 
of  the  tooth. 

The  X-ray  examination  is  very  unsatisfactory  in 
this  case,  as  it  is  not  complete.  Although  a  tooth 
with  abscess  was  found  on  the  left  side,  I  am  con* 
vinced  that  there  is  still  trouble  somewhere  on  the 
right  side  in  view  of  the  definite  neuralgia  ex- 
perienced on  the  right  side  of  her  face  while  she 
was  under  observation  in  the  hospital. 

The  history  of  the  second  case  of  pcKt- 
partum  toxaemia  is  as  follows: 

Mrs.  W.,  age  27;  primipara;  born  in  Mar>iand; 
married  3  years.  Family  history  negative.  The 
patient  had  rheumatism  when  8  years  old.  She  his 
had  some  stomach  trouble  termed  '"gastritis.** 
Operated  upon  June,  19 16;  dilatation  and  curet- 
tage for  sterility. 

The  patient  came  under  my  observation  in  D^ 
cember,  1916.  Her  last  period  was  October  1 5, 1916. 
Five  days  before  this  visit  she  had  a  little  bleeding 
which  had  continued.  The  patient  remained  in  bed 
for  nearly  six  weeks  because  of  intermittent  bleed- 
ing which  was  accompanied  by  considerable  nausea 
and  vomiting.    There  was  another  slight  bleeding 
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spell  in  March  which  quieted  down  in  a  few  days. 
The  blood-pressure  and  urine  remained  normal 
during  this  period. 

From  March  until  the  time  of  delivery  nothing 
abnormal  appeared  except  a  rise  in  blood-pressure 
in  June,  191 7,  to  145-90  at  which  time  there  were  no 
other  symptoms  except  difficulty  in  sleeping.  For- 
ceps deUvery;  convalescence  normal. 

Three  months  after  delivery  I  was  called  on 
account  of  a  return  of  epigastric  pain,  stiflFness  of 
joints  and  indehnite  feeling  of  lassitude. 

Blood-pressure   was   found  to  be  145-100.    In- 
spection of  teeth  revealed  nothing  except  one  gold 
crown.    A  complete  X-ray  of  the  teeth  was  recom- 
mended,   and    although    the   patient    denied    any 
symptoms  from  them,  five  pus  cavities  were  revealed, 
the  largest  at  the  root  of  the  gold  crown  tooth.  Treat- 
ment of  the  teeth  has  not  yet  been  completed. 
I  am  convinced  now  that  the  evidence  of  chronic 
sepsis  at  the  roots  of  five  teeth  has  been  established, 
that  the  difficulties  which  she  experienced  in  the 
early  part  of  her  pregnancy,  that  is,  the  bleeding 
and  gastric  upset,  were  probably  due  to  the  toxins 
of  this  chronic  sepsis.  Note  the  rise  of  blood-pressure 
which  occurred  in  June.    Here  we  have  a  sufficient 
rise  to  suspect  a  beginning  toxaemia. 

Assuming  that  this  theory  on  the  etiology 
of  toxamia  of  pregnancy  is  the  correct  one, 
what  does  it  offer  in  the  treatment  of  the 
disease?  Up  to  the  present  time  I  have  not 
endeavored  to  treat  this  disease  by  attacking 
the  foci  of  sepsis  in  the  teeth,  and  I  have 
refrained  for  what  I  believe  is  a  very  good 
reason. 

Supp)ose  a  woman  develops  the  signs  of 
approaching  toxamia  of  pregnancy  during  or 
after  her  seventh  month.    According  to  the 
theory  this  is  a  declaration  on  the  part  of  her 
system   that  the  excretory  function  of  the 
kidneys  is  not  equal  to  the  demand.    I  have 
not  felt  justified  in  having  the  foci  of  sepsis 
interfered  with.    If  the  tooth  is  extracted  or 
dental  treatment  with  a  view  to  draining  the 
tooth  is  instituted,  this  treatment  will  neces- 
sarily throw  more  toxins  into  the  system  and 
may  thereby  inhibit  the  functional  powe*  of 
the  kidneys  further,  with  the  result  of  bringing 
on  convulsions  or  serious  toxaemic  symptoms. 
This  view  of  the  situation  has  been  support- 
ed to  a  certain  extent  in  the  postpartum  treat- 
ment  of  those  cases  which  I  have  had  the 
opportunity  to  watch.   In  one  case  (Mrs.  Pa. 
cited   above)  the  patient  had  two  weeks  of 
great     discomfort    from    headaches,    severe 
epigastric  pain  and  nosebleeds  with  a  general 


feeling  of  malaise  following  the  pulling  of  one 
of  her  teeth.  Another  case  (Mrs.  W.  cited 
above)  had  her  blood-pressure  rise  to  150-105 
from  normal,  following  the  pulling  of  two 
teeth  with  pus  at  the  roots. 

I  do  believe,  however,  that  all  cases  should 
have  dental  treatment  immediately  following 
the  end  of  the  puerperium.  By  cleaning  up 
these  foci  of  sepsis  before  another  pregnancy 
we  can  at  least  practice  the  principles  of 
prophylaxis  and  place  the  patient  in  a  position 
where  she  can  enter  upon  another  pregnancy 
without  fear  of  the  return  of  toxaemia  of 
pregnancy  with  all  its  dangers  to  herself 
and  child  which  that  implies. 

There  are  two  very  unfortunate  features 
in  the  treatment  of  this  condition;  first, 
the  details  of  the  treatment  lie  in  another's 
hands,  and  second,  the  average  dentist  does 
not  work  with  the  assistance  of  X-ray  ex- 
aminations. There  is  too  the  great  dis- 
advantage that  completely  to  eradicate  the 
sepsis  from  the  teeth,  the  treatment  must  last 
for  months,  which  makes  it  very  expensive. 

However,  if  the  truth  of  this  theory  can  be 
supported  by  the  observation  of  others  to  the 
extent  that*  it  shall  be  accepted,  methods  of 
treatment  will  undoubtedly  be  forthcoming. 

In  conclusion  I  do  not  wish  to  imply  that 
the  focus  of  chronic  sepsis  must  necessarily 
be  found  in  the  teeth.  I  believe  that  any 
focus  of  chronic  sepsis,  such  as  a  chronic 
tonsillar  abscess  and  the  like,  may  bring 
about  the  same  result.  A  focus  of  chronic 
infection  draining  toxins  into  the  blood  stream 
is  the  essential  condition. 

SUMMARY. 

The  apparent  inconsistency  of  the  clinical 
evidence  that  the  primary  cause  of  toxaemia 
of  pregnancy  with  or  without  convulsions 
is  not  in  the  products  of  conception  and  yet 
the  termination  of  the  pregnancy  causes  an 
abatement  of  the  symptoms  is  thus  explained. 

The  immediate  cause  of  the  symptoms  of 
the  disease  is  the  retention  of  the  normal 
physiological  waste  products  of  the  developing 
pregnancy.  The  primary  cause,  or  the  cause 
of  the  retention,  is  the  inhibitory  effect  of  the 
toxins  of  chronic  sepsis  on  the  excretory 
functions  of  the  kidneys. 
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The  increased  incidence  of  this  disease  in 
those  individuals  who  have  a  pre-existing 
chronic  nephritis  proves  the  intimate  relation 
between  the  occurrence  of  s3anptoms  and  the 
damaged  excretory  function  of  the  kidne)rs. 

By  terminatmg  the  pregnancy  the  main 
supply  of  these  excretory  products  is  removed. 
Postpartum  eclampsia  and  postpartum  toxae- 
mia of  pregnancy  are  caused  by  an  increase 


in  the  inhibition  of  the  functions  of  the  kidney 
following  delivery,  due  to  an  increase  in  the 
percentage  of  concentration  of  the  toxins  of 
chronic  sepsis  in  the  blood,  thereby  causing 
an  exhaustion  of  the  remaim'ng  excretory 
reserve  power  to  a  point  where  the  retention 
of  the  normal  metabolic  waste  products  in 
the  system  causes  the  symptoms  of  eclampsia 
and  toxaemia. 


DIAGNOSIS  AND  TREATMENT  OF  CHRONIC  DUODENAL  OBSTRUCTION^ 

By  EDWARD  L.  KELLOGG,  M.D.,  F.A.C.S.,  New  York 

Director  Suxgecy,  Gouvemear  Hospital;  Professor,  Gtstro-Enterology  Polyclinic  Medical  School 
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THE  impression  seems  to  be  general  that 
chronic  obstruction  of  the  duodenum  is 
rare  and  difficult  to  diagnosticate.  A 
great  deal  has  been  written  on  acute  post- 
operative dilatation,  but  with  a  few  exceptions 
the  literature  of  chronic  obstruction  consists 
of  reports  of  cases  secondary  to  ulcer. 

Lewis  Dwight,  prior  to  1897,  made  a  series 
of  wax  casts  of  the  duodenum*  and  in  that 
year  reported  briefly  his  findings  from  a  purely 
anatomical  point  of  view.  The  casts  are  still 
preserved  at  Harvard  and  through  the  cour- 
tesy of  Dr.  Bremner  I  have  had  an  opportu- 
nity to  study  them. 

Only  in  infants  did  I  observe  the  G 
shaped  duodenxun  of  uniform  caliber,  which 
the  anatomies  picture.  In  these  cases  there 
was  little  evidence  of  the  angulation  so  evi- 
dent in  the  adult  duodemun.  In  the  adult 
cases  the  variation  in  size  and  shape  was 
marked.  There  were,  however,  certain  ana- 
tomical markings  uniformly  present.  The 
first  portion  lacked  the  deep  striae  observed 
over  the  rest  of  the  duodenum,  the  mucous 
membrane  of  this  portion  apparently  being 
like  that  of  the  stomach.  At  the  junction  of 
first  and  second  portions  there  was  a  marked 
constriction  in  every  case. 

The  junction  of  the  second  and  third  por- 
tions was  not  always  clearly  defined  but  in 
about  half  the  cases  a  distinct  angulation  was 
in  evidence  and  some  of  the  specimens  show  a 
constriction  at  this  point. 
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The  transverse  portion  varied  greatly  in 
length  and  circumference.  Most  of  them 
showed  a  distinct  groove  on  the  superior  and 
anterior  surface  caused  by  the  superior 
mesenteric  artery  and  beyond  this  an  angula- 
tion at  the  junction  with  the  jejunum.  In  all 
these  casts,  the  posterior  surface  of  the  trans- 
verse portion  showed  a  groove  due  to  pres- 
sure of  the  spine  alone  or  spine  and  aorta 
together.  Some  of  them  showed  a  fourth 
ascending  portion  which  was  absent  in  others. 

The  most  important  lesson  to  be  learned 
from  this  study  is  that  the  duodenum  is 
placed  at  a  disadvantage  in  the  matter  of 
drainage  and  is  easily  subjected  to  mechanical 
interference. 

The  papers  of  Anders,  Bloodgood,  Sta\^ly. 
Codman  and  Vanderhoof  are  worthy  of 
perusal.  Bloodgood  calls  attention  to  the 
association  of  a  large  prolapsed  caecum  and 
short  mesentery  with  dilatation  of  the  duode- 
num, Stavely  reports  what  appears  to  be  the 
first  case  of  primary  duodenojejunostomy, 
performed  in  1910.  These  papers  give  one 
the  impression  that  the  condition  is  obscure 
and  the  diagnosis  impossible  unless  made 
by  the  X-ray  or  after  the  abdomen  is  opened. 

It  is  my  belief  that  the  condition  is  fre- 
quently present  and  the  diagnosis  can  usually 
be  made  by  the  history  and  physical  examina- 
tion even  in  cases  in  which  it  is  not  demon 
strated  by  the  roentgenologist. 

From  my  private  files  I  have  taken   the 
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following  partial  list:  twelve  cases  treated 
without  operation;  one  case  treated  by  gastro- 
enterostomy; two  cases  treated  by  gastro- 
enterostomy plus  duodenojejunostomy;  three 
cases  treated  by  operation  upon  the  caecum 
and  ascending  colon;  five  cases  treated  by 
division  of  adhesions;  eighteen  cases  treated 
by  primary  duodenojejunostomy;  thres  cases 
of  visdous  circle  treated  by  duodenojejunos- 
tomy after  gastro-enterostomy. 

I  am  convinced  that  this  condition  has 
been  present  in  many  earlier  cases,  some 
being  relieved  by  operation  or  treatment  for 
other  conditions,  while  in  others  the  results 
have  been  unsatisfactory  from  failure  to 
recognize  this  factor  in  the  production  of 
symptoms. 

ETIOLOGY 

At  the  operating  table  we  have  learned 
that  the  obstruction  may  involve  the  first 
portion  of  the  duodenum  only,  the  first  and 
second  portions,  or  the  entire  duodenum. 

When  the  first  portion  only  is  dilated  the 

junction  of  the  first  and  second  portions  is 

angulated,  caused  by  the  duodenimi  being 

drawn  up  close  to  the  liver  by  contraction  of 

mesenteric  bands  or  by  adhesions  binding 

together  the  first  and  second  portions,  or  by 

gastroptosis,  the  duodemun  remaining  fixed. 

In  the  second  group  giving  dilatation  of  the 

first   and   second  portions  it  has  appeared 

to  be  the  result  of  adhesions  extending  from 

the    gall-bladder  or  hepatic  flexure   of   the 

colon. 

In  obstruction  of  the  entire  duodenum  I 
have  frequently  found  the  condition  de- 
scribed by  Bloodgood,  i.  e.,  a  redundant 
caecum  displaced  into  the  pelvis  with  a  short 
mesentery  at  portion  of  ilexun  near  the  caecum. 
In  this  group,  I  believe,  the  significant  factor 
bias  been  the  dropping  of  the  hepatic  flexure 
which  causes  .a  straight  pull  of  the  distended 
iowel  from  the  splenic  flexure  across  the 
3oint  of  union  of  duodenum  with  jejunum. 
The  condition  may  exist  without  prolapse 
)f  the  caeciun,  and  the  following  causes  are 
uggested. 

Duodenojejunal  kink  from  prolapsed  cae- 
uin  and  hepatic  flexure,  prolapse  of  trans- 
erse  colon,  adhesions  from  cholecystites, 
Icer^     inflammation  at  duodenojejunal  junc- 


tion; constriction  of  opening  in  mesentery 
through  which  the  duodenum  passes,  faulty 
development  of  the  lower  thoracic  region, 
gastroptosis  with  stretching  of  the  attach- 
ment of  the  second  portion  of  duodenum, 
disease  of  pancreas. 

It  is  certain  that  frequently  a  considerable 
degree  of  obstruction  exists  without  symp- 
toms, the  condition  being  found  at  operation 
or  by  X-ray  examination. 

A  study  of  the  clinical  cases  shows  two 
sets  of  symptoms:  toxic  and  mechanical. 
In  some  cases  both  are  present;  in  others 
one  group  only. 

Some  of  the  toxic  symptoms  are  usually 
in  evidence,  i.e.,  headache,  mental  depression, 
lack  of  strength,  disturbed  heart  action,  cold 
extremities,  skin  eruptions. 

Headache  has  been  most  frequently  present. 
It  is  usually  temporal,  sometimes  occipital 
and  is  constant  or  occurs  several  hours  after 
meals.  Often  it  is  associated  with  nausea  and 
may  be  relieved  by  eating. 

The  mental  depression  may  be  very  marked. 
Impairment  of  vigor  is  more  frequently  com- 
plained of. 

The  disturbance  of  heart  action  may  take 
the  form  of  tachycardia  or  bradycardia  or 
simple  irregularity  of  action.  These  patients 
are  apt  to  complain  of  bilious  attacks,  i.  e. 
headache,  nausea  and  vomiting  of  bile. 

Mechanical  symptoms.  In  obstruction  of 
first  portion  only,  the  symptoms  are  those  of 
partial  pyloric  obstruction  without  the  special 
symptoms  described  below,  due  to  inter- 
ference with  bile  drainage. 

In  obstruction  of  second  and  third  portions, 
the  mechanical  symptoms  will  vary  according 
to  the  problem  presenting.  If  the  case  is 
one  in  which  interference  is  due  to  a  prolapsed 
caecum  dragging  on  the  mesentery,  we  may 
find  periods  of  comfort  so  long  as  the  colon 
is  empty,  but  with  an  attack  of  constipation 
the  drag  of  the  distended  caecum  inaugurates 
an  attack.  This  is,  in  my  estimation,  the 
mechanism  of  the  so-called  bilious  attack. 

The  amount  of  resistance  to  back  pressure 
offered  by  the  pylorus  will  modify  the  symp- 
toms. With  a  resistant  pylorus  pain  is 
prominent;  with  a  relaxed  pylorus  regurgita- 
tion or  vomiting  of  bile  is  predominant. 
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I  have  found  two  distinct  points  of  dis- 
comfort: (i)  A  pain  or  dull  ache  just  to  the 
left  of  the  median  line  and  slightly  above  the 
navel  (presumably  the  duodenojejunal  junc- 
tion). This  pain  is  frequently  relieved  by 
deep  pressure.  (2)  Pain  located  to  the  right 
of  the  median  line  and  above  the  navel  ex- 
tending up  under  the  liver  and  through  to  the 
back.  It  may  be  colic-like  (due  to  peristaltic 
uiu-est)  or  steady  and  dull  (due  to  distention), 
often  lasting  until  relieved  by  vomiting. 
Frequently  the  patients  obtain  relief  by  deep 
pressure  in  the  median  line  of  abdomen  below 
the  navel  (presumably  by  unlocking  the 
duodenojejunal  kink). 

Belching  without  fermentation  may  be  a 
troublesome  symptom.  Vomiting  of  bile  may 
follow  the  attati  of  pain,  apparently  the 
resisting  pylorus  giving  way.  In  some  cases 
the  patient  feels  something  give,  the  pain 
subsides  and  vomiting  or  regurgitation  of  bile 
follows.  Often  bile  works  back  into  the  stom- 
ach without  pain  (incompetent  pylorus). 
and  is  vomited  or  regurgitated  or  may  be 
found  if  the  stomach  is  washed. 

PHYSICAL    EXAMINATION 

Hayes  has  taught  us  to  recognize  dilatation 
of  the  duodenum  by  the  physical  examination 
of  the  abdomen.   He  writes  as  follows : 

Dilated  duodenum  is  shown  by  a  marked  tympan- 
ites in  the  area  behind  the  right  rectus  muscle  to 
the  right  of  or  posterior  to  the  pylorus  and  lying 
between  the  liver  above  and  the  transverse  colon 
below.  The  dilated  duodenum  is  readily  mapped 
out  by  the  employment  of  percussion  with  pressure. 
Owing  to  the  kinking  of  the  duodenojejunal  junction 
the  duodenum  is  found  to  be  distended  with  gas, 
often  two  or  three  fingers  in  diameter.  This  duode- 
nal inflation  is  frequently  associated  with  gastric 
stagnation  or  retention. 

Pressure  paradox.  In  cases  showing  a  dilated 
duodenum,  pressure  is  made  backward  and  up- 
ward for  about  thirty  seconds  by  the  hand  placed 
just  below  the  umbilicus,  the  patient  being  in  a 
semirecumbent  or  recUning  position.  It  might  be 
thought  that  this  would  increase  the  amount  of  gas 
present  in  the  duodenum;  on  the  contrary,  in  the 
type  of  case  we  are  considering  it  will  usually  result 
in  the  undoing  of  the  duodenojejunal  kink,  per- 
mitting the  duodenum  to  empty  itself,  as  shown  by 
a  relatively  dull  percussion  note  or  marked  diminu- 
tion in  the  size  of  the  tympanitic  area.  At  the  same 
time  it  is  often  possible  to  hear  and  feel  the  gas 
escape  as  it  rushes  into  the  jejunum. 


The  accuracy  of  this  procedure  has  been 
questioned  but  I  wish  to  place  myself  on 
record  as  indorsing  his  statements.  Not  all 
cases  can  be  recognized  in  this  way  at  jS, 
times,  however,  since  the  duodenum  may 
not  be  distended  at  time  of  examination  « 
may  be  obscured  by  a  distended  colon  or 
stomach. 

The  X-ray  reports  of  duodenal  obstruction 
are  lacking  in  uniformity;  involvement  of  thf 
first  portion  is  generally  recognized,  but  of  tie 
entire  duodenum  less  frequently.  This  is 
probably  due  to  the  fact  that  the  duodenmn 
is  in  part  overlapped  by  the  stomach  and 
is  not  easily  demonstrated  except  by  special 
technique.  The  procedures  suggested  by 
Quimby  which  seem  to  help  in  this  demon- 
stration are  to  massage  the  stomach  vigor- 
ously, forcing  the  bismuth  into  duodenum 
and  to  hold  the  stomach  up  toward  the  domt 
of  the  diaphragm  while  the  picture  is  being 
taken.  It  should  be  remembered  that  con- 
siderable obstruction  may  exist  without 
marked  dilatation  if  the  pylorus  is  not  re- 
sistant and  that  in  the  type  of  kink  at 
duodenojejunal  junction  due  to  prol^jsed 
c£cum  and  hepatic  flexure,  a  preliminary 
cathartic  may  result  in  a  failure  to  demon- 
strate the  condition. 

It  is  my  custom  to  inspect  the  duodenum  in 
all  cases  of  operation  upon  the  digestive  tract 
and  it  is  my  belief  that  the  duodenum  shouU 
be  regarded  with  suspicion  if.  when  the  trans- 
verse colon  is  lifted  up,  it  can  be  seen  bul^ 
through  the  lower  layer  of  the  mesocolon. 


TREATMENT 


The  majority  of  cases  do  not  require  an- 
gery.  They  are  amenable  to  the  treatment 
given  for  enteroptosis  or  intestinal  staaS' 
abdominal  support,  sleeping  with  foot  rf 
bed  elevated,  resting  after  meals  in  realm- 
bent  position  (bed  elevated),  abdominil 
massage,  colon  irrigations,  duodenal  irrip- 
tions,  mineral  oil,  cathartics,  rest  cure  dot- 
bined  with  forced  feeding. 

The  abdominal  support  should  be  a,pf^ 
with  a  view  to  lifting  up  the  transverse  cote 
and  so  liberating  the  kink.  The  type  of  ^ 
port  will  be  like  that  for  gastroptosis,  vaiyii^ 
somewhat  according  to  shape  of  abdomoi. 
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,  Duodenum  ot  an  infant. 


For  the  thin  retracted  abdomen  the  Curtis- 
Laae  supportei  is  the  most  satisfactory  while 
the  pendulous  protuberent  abdomen  can  be 
held  up  by  any  belt  or  binder  that  produces 
its  maximum  pressure  just  above  the  pubes 
and  iliac  crest.  For  temporary  support  the 
adhesive  plaster  belt  (Achilles  Rose)  will  be 
found  very  useful.  Sleeping  with  the  foot  of 
the  bed  elevated  8  to  12  inches,  is  an  im- 
portant therapeutic  measure. 

By  this  procedure  the  drag  of  prolapsed 
intestine  ceases  and  the  duodenum  has  an 
opportunity  to  empty  completely  and  thus 
to  minimize  the  infection  and  irritation. 

Resting  after  meals  in  the  same  position  is 
belpful  for  the  same  reasons. 

In  applying  abdominal  massage  the  object 
is  to  empty  the  ca;cum  and  ascending  colon 
ind  unlock  the  kink.  I  instruct  the  patients 
10  press  the  abdomen  backward  and  upward 
)elow  the  navel  with  the  left  hand  while  with 
he  right  hand  pressure  downward  is  exerted 
iver  the  duodenum.  For  the  colon,  pressure 
3  exerted  upward  on  right  side,  transversely 
t  level  of  navel  and  downward  on  the  left. 
L  massage  ball  weighing  six  or  eight  pounds 
'iJI  be  a  great  aid  in  carrying  out  this  treat- 
lent  successfully. 

The  rest  cure  and  forced  feeding  checks  the 
uodenal  irritation  and  infection  and  dimin- 
hes  pressure  on  the  duodenum  by  increasing 


Fig.  2.  Frcwen  section  of  the  human  body  at  the  level 
of  transverse  portion  of  the  duodenum  shoeing  the  relaCioa 
of  same  to  the  vcrtebrie,  aorta,  and  vena  cava  posteriorly 
and  superior  mesenteric  artery  anteriorly.  Note  the  nar- 
rowing of  caliber  of  the  duodenum  where  it  passes  between 
the  aorta  and  the  superior  mesenteric  artery. 

the  amount  of  adipose  tissue  in  the  abdomen. 
Codman  has  pointed  out  that  fat  people  have 
less  pressure  on  the  duodenum  than  thin 
people,  for  fat  in  the  mesentery  distributes 
the  pressure,  while  in  thin  people  the  main 
trunk  of  the  superior  mesenteric  artery  presses 
the  duodenum  directly  against  the  bcdies  of 
the  vertebra. 

Duodenal  irrigations  furnish  a  means  of 
combating  the  duodenal  infection  and  irrita- 
tion, and  at  the  same  time  help  to  control  the 
general  intestinal  toxxmia. 

SURGICAL  TREATMENT 

The  surgical  procedure  will  vary  with  the 
cause  and  degree  of  obstruction. 

In  obstruction  of  the  first  portion-  only, 
dividing  the  adhesions  transversely  and  sutur- 
ing longitudinally,  so  as  to  drop  the  duodenum, 
may  be  indicated,  or  if  stomach  is  prolapsed 
the  shortening  of  the  gastrohepatic  omentum 
by  Beyea's  operation,  relieves  the  obstruc- 
tion. In  obstruction  of  the  second  portion 
it  is  usually  a  problem  of  treating  adhesions. 

In  involvement  of  the  entire  duodenum, 
if  not  too  far  advanced  and  plainly  secondary 
to  trouble  with  the   ciecimi  and  ascending 
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Fig.  3-  Fig-  4-  Fig.  5- 

Fig.  3.  Wax  cast.  Duodenum  of  a  fourteen -year- old  child.  This 
duodenum  appears  Co  be  normal  in  size  and  shape.  The  aorta  and 
superior  mesenteric  artery  are  in  silii. 

Fig.  4.     Same  case.   Posterior  view,  aorta  in  silii. 
Fig.  s.     Same  case  taken  in  horizontal  position.     This  view  is 
shown  particularly  to  demonstrate  the  relation  of  the  transverse 
portion  to  the  aorta  and  superior  mesenteric  artery.    Note  the  groove 
to  the  left  of  the  aorta,  presumably  for  the  vena  cava. 


Fig.  6.  Fig.  7.  Fig.  8. 

Fig.  6.  Adult  duodenum.  Showing  acute  angle  at  junction  of  the  first  and 
second  portions  and  constriction  in  the  third  portion,  probably  caused  by  the 
superior  mesenteric  artery.   Note  the  acute  angle  at  the  junction  with  the  jejunum. 

Fig.  7.  Adult  duodenum.  Showing  the  narrowing  at  the  junction  of  the  first 
and  second  and  second  and  third  portions.   The  fourth  ascending  portion  is  absent. 

Fig.  8.  Adult  duodenum.  Xote  the  deep  notch  caused  by  superior  mesenteric 
artery  on  the  superior  and  anterior  surface  of  the  transverse  portion. 


colon,  I  have  been  content  to  relieve  the 
cause  by  right  sided  resection  of  the  colon  or 
plication  and  anchoring  of  the  same,  by 
supporting  the  stomach  and  transverse  colon 
(operations  of  Beyea  and  Coffey),  or  by 
division  of  adhesions. 

Gastro-enterostomy  has  been  performed,  but 
with  a  better  understanding  of  the  condition. 
I  consider  the  procedure  obsolete  in  spite  of 
the  fact  that  the  case  in  which  I  used  the 
method  was  benefited.  When  dilatation  is 
marked,  the  operation  of  choice,  either  alone 
or  accompanied  with  other  indicated  pro- 
cedure, is  duodenojejunostomy. 

In  my  series  there  has  been  no  mortality 
and  in  every  case  there  has  been  either  im- 


provement or  complete  relief  of  sj'mptoms 
although  sufRcient  time  has  not  yet  elapsed 
to  speak  definitely  of  end-results. 

file  procedure  is  only  a  little  more  difficult 
than  gastro-enterostomy;  the  technique  is 
much  the  same.  The  point  of  approach  is 
through  the  transverse  mesocolon  to  the 
right  of  the  vertebral  column.  The  duodenum 
can  be  easily  mobilized  by  blunt  dissectioa 
but  this  is  seldom  necessary  since  the  dilata- 
tion causes  it  easily  to  present  at  point  of 
operation.  The  convalescence  is  usually 
uneventful. 

The  following  cases  are  reported  briefly 
as  examples  of  the  varying  problems  whicL 
present : 
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Fig.  9. 


Fig.  I 


Fig.  ] 


Fig.  •).     Adult  duodenum.    Showing  a  dropping  of  the  be  artificial  due  to  injection  of  the  aorta,  but  is  suggestive 

angle  at  the  second  and  third  poitions  and  an  unusually  as  a  possible  point  of  pressure, 

long  fourth  or  ascending  portion.  Fig.  11.     Adult  duodenum.    Showing  dilatation  of  the 

Fig.  10.     Under  surface  (Fig.  g)  showing  vertical  groove  first,  second,  and  third  portions,  apparently  due  to  emg- 

caused  by  aorta.   This  is  present  in  every  case.    It  may  geration  of  the  superior  mesenteric  groove- 


Adult  duodenum.  The  first  point  of  ci 


tion  to  the  first  and  second  portions.     Second  and  third 

Bttions  arc  dilated,  due  to  constriction  at  the  extreme 
t  of  the  third  portion.  The  cause  of  this  is  not  clear,  as 
it  is  beyond  the  notch  made  by  the  superior  mesenteric 

Case  i.  T.  J.  L.,  male,  age  30.  Present  illness 
commenced  five  years  ago.  The  patient  had 
violent  epigastric  pain  one-half  hour  after  meals; 
duration  short;  sometimes  a  second  attack  one  and 
one-half  hours  after  meals.  Often  wakes  up  with 
pain  f rotn  1 1  p.m.  to  i  a.m.  Sometimes  eating 
gives  relief. 

Examination  shows  tenderness  to  pressure  over 
the  epigastrium  and  at  point  to  left  and  slightly 
ibove  umbilicus  and  at  hepatic  flexure.  The  duode- 
lum  is  apparently  dilated  but  this  was  not  demon- 
strated with  certainty.  No  blood  was  found  by  any 
>f  the  clinical  methods. 

The  X-ray  disclosed  ulcer  and  adhesions  of 
luodenura.  An  operation  was  performed  for  duode- 
tal  ulcer. 

Pathology.  A  small  indurated  ulcer  was  found 
•n  the  duodenal  side  of  the  pylorus;  the  pyloric 
lag  being  partially  occluded.    The  duodenum  was 


artery.   Probably  the  angulation  at  the  junction  with  the 
responsible. 

Adult  duodenum.  An  unusual  case;  the  second 
third  and  fourth  portions  are  continuous,  extending  ^to 
the  left  of  the  aorta  farther  than  usual. 

Fig.  14.  Adult  duodenum.  Interesting  because  of  its 
peculiar  shape,  but  particularly  because  of  diverticula. 

considerably  dilated  being  visible  three  fingers' 
breadth  below  the  transverse  mesocolon  when  the 
colon  was  drawn  out  of  the  wound.  The  jejunum 
was  fastened  to  the  under  surface  of  the  mesocolon 
by  a  long  ligament  of  Trietz. 

Operation.  Posterior  gastro-enterostomy  and  duo- 
denojejunostomy. The  latter  procedure  was  under- 
taken with  the  feeling  that  the  dilated  duodenum 
would  predispose  to  a  viscious  circle  unless  it  was 
drained.  Convalescence  was  uneventful,  and  cure 
appears  to  be  complete. 

Case  2,  M.  B.,  female,  age  21.  For  six  months 
the  patient  has  complained  almost  daily  of  colic 
in  upper  abdomen  to  right  of  navel,  extending  up 
under  liver  and  through  to  back.  The  pain  has  no 
relation  to  the  taking  of  food  but  is  worse  when 
patient  is  constipated.  Physical  examination  shows 
caecum  movable  and  distended  with  gas.  Duodenum 
dilated  on  percussion;  upward  pressure  below  trans- 
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Fig.  15. 


Fig.  I 


t'ig.  15.  M.  B.,  Case  ;.  Taken  after  the  injection  and 
partral  evacuation  of  an  opaque  enema,  followed  by  the 
administration  of  an  opaque  meal,  after  a  portion  of  the 
meal  has  been  forced  by  manipulation  into  the  duodenum. 
5,  stomach;  P.  pylorus;  D".  D'",  duodenum;  HF.  hepatic 
flexure:  ■^C.  ascending  colon;  C,  Ciccum.  The  white  line  of 
arrows  indicates  the  direction  of  the  line  of  traction  when 
the  patient  is  in  the  erect  position  and  the  cfcum  is  down- 
Fig.  16.  Case  of  W.  A.  K.  Taken  after  the  administra- 
tion of  an  opaque  meal.  A  portion  of  the  stomach  contents 
was  discharged  into  the  duodenum  by  manipulation  with 
the  operator's  hands.   S.  stomach;  D',  6rst  portion  of  the 

verse  colon  liberates  gas  from  duodenutn.  X-ray 
examination  shows  prolapsed  cxcum  and  hepatic 
flexure  and  marked  dilatation  of  the  duodenum  due 
to  obstruction  near  its  junction  with  the  jejunum. 

Trealmfiil.  A  Rose  belt  was  applied  and  later  a 
combination  corset  and  belt.  The  patient  sleeps 
with  the  foot  of  the  bed  elevated,  duodenal  irrigations 
are  given,  and  mineral  oil.  digestive  ferments,  and 
conslipalion  diet  prescribed. 

Result.  Immediate  relief  of  symptoms.  There  is 
no  pain  while  the  patient  wears  the  belt  but  pain 
returned  when  the  belt  was  removed.  The  patient 
has  gained  in  weight. 

This  is  offered  as  a  type  of  case  responding 
to  medical  treatment.  The  absence  of  vomit- 
ing and  bile  regurgitation  indicates  that  the 
pylorus  functionates  normally. 

Case  3,  Mrs.  B.  B.,  aj^e  47.  had  suffered  from 
digeslive  troubles  for  2,H  years.  Two  operations 
had  been  pierformed,  hysterectomy  and  gall- 
bladder drainage,  without  improvement  in  digestive 
symptoms.  She  complains  of  hypenslhcsia  of  the 
stomach,  ccsophagus  and  tongue. 

Every  week  or  two  she  vomits  large  quantities 
of  bile  and  in  the  interim  frequently  regurgitates  it. 
There  is  no  pain  but  a  very  sore  feeling  in  the  upper 
abdomen.  She  is  generally  weak.  Examination 
shows  a  slight  resistance  over  the  upper  part  of 
right  rectus.    The  duodenum  is  moderately  dilated. 


Fig.  17- 
duodenum;  D"  and  D"".  second  and  fourth  portioiu  1^ 
the  duodenum;  DJ.  juncture  of  the  duodenum  t'aii  At 
jejunum;  /,  first  portion  of  the  jejunum. 

Fig.  17.  Case  of  \V.  A.  K.  Same  case  as  Fig.  ib.rik 
stomach  pushed  upward  by  pressure  of  the  hand,  eipoynj 
a  large  and  dilated  duodenum;  this  duodenum  shun  hnr 
distinct  portions.  S.  stomach;  P.  pylorus;  D'.  first  pratioo 
of  the  duodenum;  D".  second  portion  of  the  duodcmm; 
D'".  third  portion  of  the  duodenum;  D"".  fourth  portiot 
of  the  duodenum.  (This  case  is  not  reported  in  tbt  lea- 
Symptoms  are  stubborn  constipation;  recurring  htad»d»; 
pain  suggesting  duodenal  ulcer.) 

Lavage  of  fasting  stomach  shows  bile  coDsUml.i 
present.  X-ray  report  suggests  duodenal  ideerboi 
makes  no  suggestion  of  duodenal  dilatation. 

Clinical  diagnosis:  duodenal  obstruction  wi'fc 
moderate  dilatation,  pylorus  incompetent  or  wa- 

Operation,  December  j.  Palhology  (no  ulctt 
demonstrated).  Adhesions  at  hepatic  flexutt  <^ 
colon  involving  gall-bladder  and  duodenum,  tbe 
latter  dilated  extending  tor  three  fingers'  bteadii 
below  attachment  of  transverse  colon;  pykia 
dilated.  The  adhesions  were  divided;  duodoo- 
jejunostomy  performed. 

Result.  The  patient  has  ceased  to  vomit  tod 
regurgitate  bile,  and  the  soreness  in  the  upper  aWo- 
men  has  disappeared.  The  hyperesthesia  has  its- 
proved,  the  appetite  has  improved,  and  she  is  gainini 
weight. 

This  is  the  t>'pe  of  duodenal  obstrucEwn 
with  incompetent  pylorus  shown  by  re- 
gurgitation of  large  quantities  of  bile  with- 
out pain.  The  incompetent  pylorus  nay  ■ 
account  for  failure  of  X-ray  to  demonstratf 
the  condition.  1 

Case  4.     E.  F.  G..  male,  age  ij.  coramenred  ibitr 
years  ago.  to  suffer  attacks  of  pain  with  inienabif  | 
good  health.    Two  and  one-half  hours  aitfr  laait 
he  has  severe  epigastric  pain,  relieved  by  fofre- 
vomiting.     The    vomitus    is    first   sour  and    la^"  j 
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rig.  10.  Fig.  It). 

Fig.  i8.  Case  of  Mrs.  W.  Stomach,  marked  5.  is  pushed 
upward  by  hand  of  the  operator;  this  exposes  the  contents 
of  the  duodenum,  marked  D.  The  pressure  of  the  hand 
■Jso  displaces  the  duodenum  slightly  to  the  right- 
Pig.  19.  Case  of  Mrs.  W.  Stomach  and  duodenum  in 
normal  position  with  patient  erect.  The  stomach  contents 
are  exhibited  as  a  pool,  of  which  the  upper  margin  is 
marlced  X.   The  contents  of  the  duodenum,  D,  form  a  pool 

bitter.      There    has   been    no    retention    vomiting. 

Constipation  is  marked.    He  has  lost  20  pounds. 

Examination.  The  cxcum  is  dilated,  and  there 
is  diminished  resistance  in  the  right  iliac  fossa. 
The  stomach  is  sLghtly  ptosed.  There  is  moderate 
teodemess  in  the  region  of  the  pylorus.  The  duode- 
num is  dilated.  The  stomach  contains  hydrochloric 
acid  in  excess  and  empties  slowly  after  motor  meal, 
'astiog  stomach  empty.  There  is  occult  blood  in  the 
'zees,  and  repeated  thread  tests  show  blood  stain 
)n  duodenal  portion  of  thread.  X-ray  examination 
Jiows  penetratingulcer  in  first  portion  of  duodenum. 
Clinical  diagnosis:  duodenal  ulcer;  dilated  duode- 
lum.  Operation,  October  4.  Pathology,  The  CKCum 
}  dilated  and  adherent  to  the  abdominal  wall. 
rfaere  is  a  small  indurated  duodenal  ulcer,  just  be- 
ond  the  pylorus.  The  pylorus  is  not  obstructed. 
"he  duodenum  is  very  much  dilated,  apparently  due 
>  inflammatory  thickening  and  narrowing  of 
ijunom. 

Duodenojejunostomy  was  performed  since  in 
ly  judgment  the  duodenal  obstruction  was  re- 
>oiisible  for  the  ulceration.  (Had  gastro-enteros- 
•aiy  been  performed  it  would  have  been  necessary 

do  A  pyloric  exclusion  and  the  obstruction  of  the 
lodenum  would  have  remained). 
Recovery  was  imeventful  and  complete. 


Fig.  M. 
at  a  slightly  lower  level,  the  upper  margin  of  whid)  is 
marked  Y.  It  extends  below  and  behind  the  greater  curva- 
ture of  the  stomach. 

Fig.  20.  Case  of  Mrs.  W.  After  administration  of 
enema,  exhibits  the  low  position  of  the  caKum.  marked 
C,  and  the  drop  of  the  hepatic  8exure,  marked  HF,  pre- 
disposing to  duodenal  obstruction.  (Figs.  iS,  19,  and  20 
refer  to  Case  5  reported  above.) 


So  far  as  I  can  learn  this  is  the  first  recorded 
case  of  duodenojejunostomy  for  duodenalulcer. 

Case  5.  Mrs.  H.  W.  W.,  age  39,  Three  years 
ago  the  patient  had  an  operation  for  appendicitis 
and  floating  kidney.  The  symptoms  were  relieved 
for  two  months.  Following  this  she  had  a  series  of 
attacks  described  as  follows: 

First  attack;  Woke  up  at  night  with  severe  pain 
across  the  upper  abdomen  extending  up  under  the 
sternum.  The  pain  was  so  severe  that  she  thought 
she  would  go  insane.    Temperature  was  subnormal. 

Second  attack:  Onset  after  swimming  preceded 
by  three  or  four  days  of  depression  and  constipation. 
Severe  pain  in  same  location  but  not  cramp-tike. 
She  felt  faint  and  her  palor  was  marked.  The  pain 
was  constant  for  a  month.  No  vomiting;  tempera- 
ture was  subnormal. 

The  third  attack  followed  overexertion;  it  was 
cramp-like,  with  vomiting,  and  lasted  two  weeks, 
with  temperature  normal.  Following  onset  she  had 
a  dull  pain  and  soreness  through  the  right  side  of  the 
upper  abdomen. 

Fourth  attack  came  on  a  week  ago  following  a 
cold,  sudden  violent  cramp-like  pain,  in  the  same 
location.  There  was  no  vomiting  or  faintness.  The 
pain  comes  about  two  hours  after  breakfast. 
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This  la^t  attack  continues;  she  can  feel  and  hear 
gas  moving  about  causing  distention  of  upp)er 
abdomen.  She  wants  to  eructate  gas  but  cannot. 
The  symptoms  increase  as  the  day  advances  and 
are  not  affected  by  food.  The  symptoms  gradually 
subside  after  retiring  but  keep  her  from  sleeping 
in  the  early  part  of  the  night. 

Constipation  has  been  constant  and  stubborn 
for  eighteen  years  but  suddenly  became  much  worse 
after  second  attack  described  above.  Vomiting  on 
the  few  occasions  on  which  it  has  occurred  shows 
only  a  little  bile.    Mental  depression  is  marked. 

Examination.  The  abdominal  walls  are  relaxed. 
There  is  diminished  resistance  in  the  right  iliac 
fossa.  Gas  can  be  heard  gurgling  and  splashing  in 
the  cscum.  The  stomach  extends  from  the  seventh 
rib  to  three  fingers'  breadth  below  navel.  The  dilated 
duodenum  can  be  easily  demonstrated  by  deep 
percussion;  pressure  paradox  present. 

The  X-ray  shows  adhesions  involving  the  ter- 
minal portion  of  the  duodenum  obstructing  this 
structure  when  the  patient  is  erect,  and  causing 
dilatation  of  duodenum;  ptosis  of  cxcum;  and  bands 
constricting  the  ascending  colon. 

Clinical  diagnosis.  Prolapsed  and  dilated  cxcum, 
dilated  duodenum  due  to  duodenojejunal  kink. 

Operation  February  6.  Pathology.  Ca;cum 
markedly  dilated  and  prolapsed  into  pelvis.  Hepatic 
flexure  had  given  way  completely  so  that  traction  on 
cfficum  caused  a  direct  pull  from  splenic  flexure 
across  the  mesentery  resulting  in  pressure  at  duode- 
nojejunal junction.  The  duodenum  was  markedly 
dilated,  the  lower  border  of  transverse  portion  pro- 
truding through  the  mesentery  four  fingers'  breadth 
below  the  transverse  colon  when  the  latter  was  lifted 
out  of  the  abdomen.  There  was  a  long  ligament 
of  Trietz. 

A  longitudinal  plication  of  the  caecum  and 
ascending  colon,  restoration  of  hepatic  flexure  and 
anchoring  of  aecum  to  posterior  abdominal  wall — 
duodeno-jejunostomy — we  re  performed. 

Result.  Convalescence  was  uneventful.  The 
boweb  are  moving  regularly,  duodenal  symptoms 
have  entirely  disappeared,  and  the  patient  is  gaining 
in  weight  and  strength. 

This  case  seems  to  be  identical  with  those 
described  by  Bloodgood  which  are  due  to 
prolapsed  ctecum  and  ascending  colon,  causing 
a  kink  by  dragging  on  the  mesenteric  vessels. 
The  pylorus  is  functionating  which  accounts 
for  tie  absence  of  bile  in  the  stomach  and 
the  severity  of  the  pain.  Note  that  she  de- 
scribes both  types  of  pain,  i.  e.  dull  steady, 
due  to  distention  and  colic -like  due  to  peri- 
staltic unrest. 

CONCLUSIONS 

Chronic  duodenal  obstruction  frequently 
occurs,  sometimes  as  part  of  a  general  in- 
testinal stasis  but  also  independently.    The 


diagnosis  can  usually  be  made  from  the 
history  and  physical  examination,  and  may 
be  confirmed  by  an  X-ray  examination,  wtcii 
special  technique  is  employed.  An  X-ray 
examination  often  fails  to  demonstrate  it 
even  when  present  to  a  marked  degree. 

A  majority  of  the  cases  are  amenable  to 
medical  treatment.  Those  not  responding 
can  be  cured  by  a  surgical  procedure  whid 
will  vary  according  to  the  etiology  of  the 
case,  dividing  adhesions  or  shortening  Ik 
gastrohepatic  omentum,  for  obstruction  of 
first  portion ;  dividing  adhesions  for  obstrat- 
tion  of  second  portion.  DuodenojejunostMnv 
usually  meets  the  indications  for  obstruction 
of  the  third  portion  or  some  operation  on  tie 
ciecum  and  ascending  colon  when  the  con- 
dition is  plainly  secondary  to  a  drag  of  tbt 
prolapsed  bowel  and  dilatation  is  not  a- 
cessive. 

The  following  suggestions  are  offered: 

Acute  postoperative  dilatation  of  the  duo- 
denum is  usually  preceded  by  a  chronic  con- 
dition and  may  be  prevented  by  correcting 
the  latter.  Viscious  circle  after  gastio- 
enterostomy  is  due  to  duodenal  obstruction 
akeady  present  or  produced  by  the  operation. 

In  performing  gastro-enterostomy,  if  Ik 
duodenum  is  dilated,  a  duodenojejunostomy 
should  supplement  the  procedure.  Many  so- 
called  billious  attacks  may  be  caused  b}' 
obstruction  of  the  duodenum,  following  con- 
stipation and  the  drag  of  a  prolapsed  oecuB. 
Chronic  duodenal  obstruction  probably  pi*- 
disposes  to  duodenal  ulcer.  In  operating  fv 
duodenal  ulcer  when  the  pylorus  is  k* 
obstructed  and  the  duodenum  Is  dilated 
duodenojejunostomy  is  the  proper  surpcal 
procedure. 
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INFECTION  OF  A  FUSED  KIDNEY  WITH  DUPLICATION  OF  THE  LEFT 

RENAL  PELVIS^ 

By  LEO  BUERGER,  M.D.,  F.A.C.S.,  New  York 


IN  recounting  the  history  and  clinical 
course  of  a  very  mteresting  case  of 
renal  infection,  occurring  in  a  kid- 
ney with  a  double  pelvis,  it  is  my  purpose  to 
discuss  some  interesting  points  in  the  diag- 
nosis of  surgical  renal  disease;  and  also,  to 
bring  to  your  notice  the  importance  of  a 
thorough  knowledge  of  the  existence  of  renal 
anomalies,  a  study  of  which  may  aid  both  in 
making  exact  anatomical  diagnoses  and  in 
the  selection  of  subsequent  operative  inter- 
vention. 

The  frequency  of  the  incidence  of  renal 
anomalies  is  well  known  to   the  urologist. 
Not  enough,  however,  has  been  written  con- 
cerning the  occurrence  of  infections  in  anom- 
alous    kidneys    to    acquaint    the    surgeon 
with  the  importance  of  an  accurate  diagnos- 
tic exploration  of  the  function  of  the  anoma- 
lous as  well  as  of  the  sister  organ,  for  the  tech- 
nique of   nephrectomy,  if   it  becomes   nec- 
essarj'-,  may  be  more  safely  carried  out,  and 
the    indications   for   operative   intervention 
more    accurately   planned,    if    such    precise 
knowledge  is  at  the  surgeon's  disposal. 

In  presenting  below  a  case  of  duplication 
of  the  renal  pelvis  with  duplication  of  the 
ureter  complicated  by  calculi  and  infection, 
I  feel  fortunate  in  being  able  to  discuss 
clinical  manifestations,  and  cystoscopic  and 
X-ray  findings  that  should  prove  instructive 
and  interesting,  both  from  a  pathological  and 
diagnostic  viewpoint. 

Above  all,  the  case  to  be  analyzed  will 
emphasize  the  value  of  the  combined  roent- 
genographic  and  cystoscopic  methods  as  a 
reliable  and  almost  necessary  prelude  to  the 
operation  of  nephrectomy,  when  such  is 
indicated  for  severe  infection  of  one-half  of 
a  kidney  with  a  double  pelvis. 


Large  vesical  calculus,  cystitis,  duplication  of  the 
ureter  and  pelvis  of  the  left  kidney,  pyelitis,  pyelone- 
phritis, multiple  renal  abscesses,  perinephritis, 
calculi  in  the  pelvis  of  the  upper  portion  of  the  left 
kidney  with  a  second  normal  ureter  and  correspond- 
ing pelvis  occupying  the  lower  pole. 

M.  N.,  age  38,  male,  considted  me  on  December 
28,  191 7,  with  the  complaint  that  he  had  had 
urinary  symptoms  for  about  2  years,  there  being 
a  distinct  diminution  in  the  size  of  the  urinary 
stream  during  that  period,  with  one  attack  of 
retention  of  urine.  Two  years  ago  he  was  told  that 
he  had  a  urethral  stricture  which  required  dilatation, 
this  method  of  treatment  having  been  regularly 
given  for  some  time,  apparently  without  relief. 
During  a  six  weeks*  period  of  such  treatment,  there 
were  occasional  attacks  of  chills  and  fever,  fre- 
quency of  urination,  nocturia,  and  sticking  pains  in 
the  left  hypochondrium,  radiating  down  into  the 
left  iliac  fossa.  Altogether  he  seemed  to  have  suffered 
for  about  three  months  after  his  symptoms  began 
two  years  ago.  The  symptoms  then  gradually 
subsided  and  the  urgency,  and  nocturia  disappeared 
so  that  he  seemed  to  feel  quite  well. 

About  four  months  previously,  in  September, 
191 7,  he  again  noticed  a  diminution  in  the  size  of 
the  urinary  stream,  a  decided  increase  in  urinary 
frequency — voiding  bloody  urine  twice  a  night — 
and  with  cutting  pain  in  the  bladder  region  and  tip 
of  the  penis  during  the  entire  act  of  micturition. 

In  short,  he  presented  a  history  of  stricture  of 
the  urethra,  with  one  attack  of  retention  two  years 
ago,  complicated  by  chills  and  fever  during  the 
period  of  dilatation  with  sounds,  and  evidences 
pointing  to  infection  of  the  left  kidney;  then  again 
four  months  ago  a  return  of  symptoms,  at  which 
time  he  sought  the  advice  of  a  physician. 

X-ray  examination  revealed  a  vesical  calculus 
which,  on  some  of  the  plates  had  a  spherical  out- 
line, {2}/^  inches  in  diameter),  but  in  a  second  set 
of  plates,  taken  December  29,  191 7,  had  an  ellip- 
tical shai>e  (2^  xij/i  inches  in  diameter — Fig.  i). 

In  the  region  of  the  left  renal  area,  over  the 
eleventh  and  twelfth  ribs,  there  was  an  irregular, 
sausage-  or  kidney-shaped  shadow  suggesting  the 
presence  of  more  than  one  calculus,  and  measuring 
iK  inches  in  length  by  ^  inches  in  width.  The 
renal  shadow  indicated  a  considerably  enlarged 
organ. 


*  A  clinical  lecture  on  "Renal  Infection"  at  the  New  York  Polyclinic  Hospital  and  Medical  School,  March,  1918. 
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Roentgenogram  of  large  vesical  calculus  as  it  appeared  o 


In  brief,  the  X-ray  examination  demonstrated  a 
very  large  calculus  in  the  bladder,  and  one  or  more 
calculi  in  the  upper  portion  of  an  enlarged  left 
kidney. 

Cysloscopic  examination  on  December  28,  igiy, 
showed  a  large  white  calculus  o(  the  phosphatic 
type  in  the  bladder,  the  ureters  coming  into  view 
with  considerable  difficulty.  It  was  possible,  how- 
ever, to  push  aside  the  calculus  with  the  beak 
of  the  instrument,  so  as  to  bring  into  view  the  right 
and  what  was  at  the  time  supposed  to  be  the  only 
lefl  ureter,  both  of  which  were  easily  catheterized. 
Indigocarmine  was  excreted  by  the  left  kidney  in 
25  minutes,  in  rather  diminished  concentration,  the 
specimens  being  very  cloudy;  the  function  of  the 
right  kidney  was  much  more  active,  indigocarmine 
appearing  in  good  concentration  within  a  period  of 
30  minutes. 

The  report  of  the  examination  of  the  separated 
urinary  specimens  was  the  following:  right  kidney — 
slightly  turbid,  urea  1.4,  microscopic,  few  white  and 
red  blood;  left — very  turbid,  numerous  pus  cells, 
and  red  blood  cells,  urea  .9  per  cent;  bladder — 
turbid,  acid,  albumin-positive,  sugar-negative,  with 
numerous  red  blood  cells  on  microscopic  examina- 
tion. 

The  prostate  was  not  enlarged  per  rectum. 
Abdominal  examination  revealed  no  tenderness  in 
the  region  of  the  left  kidney,  and  this  organ  was 
not  distinctly  palpable. 

The  diagnosis,  therefore,  was  cystitis,  a  large 
calculus  in  the  bladder,  a  calculus  or  calculi  in  the 
left  kidney  with  infection  of  the  left  kidney,  im- 
paired function  of  the  left  kidney,  and  a  fairly 
healthy  organ  on  the  right  side. 

Tke  operative  indications,  it  seemed  to  me,  were 
to  remove  the  large  calculus  from  the  bladder  first, 
because  it  was  evidently  causing  the  patient  so 
much  distress  and  so  much  spasm  that  it  was  a 
decided  factor  in  influencing  the  development  of 


an  ascending  infection  of  the  kidneys.  Tktiitofi 
doubtless  been  a  factor  in  the  infection  of  ilickfi 
kidney  could  be  assumed  with  a  fairdegree  olpnti- 
ability,  and  it  was  the  fear  of  the  involvenwnt  d 
the  right  kidney  which  led  me  to  advise  Ik  Its 
serious  operation,  the  removal  of  the  calcuk 
from  the  bladder,  as  a  first  step. 

Suprapubic  cystotomy.  On  January  10,  191S.  I 
removed  a  large  fiat  elliptical  stone,  mtiain!( 
2^  inches  in  length,  by  way  of  ihe  suprapulii 
route,  under  gas-oxygen  anjesthcsia.  the  opaanf 
in  the  bladder  being  tightly  closed  wilb  atpi 
sutures,  except  for  the  exit  of  a  small  tube  thmift 
which   bladder   irrigations   could    be  eanid  era. 

Postoperative  course,  .\fter  suprapubic  cysiiMom 
the  patient  improved  remarkably,  Ihe  gfnail 
condition  at  once  showing  evident  signs  oi  aiw'i 
oration,  the  temperature  being  practically  □onul 
until  the  fourteenth  day,  when  there  was  a  suJJc 
rise  of  temperature  somewhat  above  102".  genwi 
malaise,  headache,  without,  however,  any  focalinsf 
symptoms.  The  temperature  remained  high  ta- 
tween  ioi°  and  103°  for  two  to  three  dap.  vi 
gradually  subsided.  During  the  fourth  week  j-iff 
the  cystotomy,  there  was  again  a  rise  of  lempRi- 
ture  up  to  103°,  the  temperature  remaining  ^ 
for  three  days,  and  then  again  gradually  comia 
down  to  normal. 

Although  local  tenderness  in  the  left  kidae}'  l^ 
gion  was  absent,  and  spontaneous  pain  wa^  abxe'- 
it  appeared  most  likely  that  infection  of  ibc  la- 
kidney  was  the  cause  of  the  temperature  aodofit' 
distinct  impairment  of  the  general  condilioo,  N* 
other  cause  for  the  rise  of  temperature  couMh 

Exploration  of  the  left  kidney  was,  tbew'od 
advised,  which  the  patient,  however,  refused.  ;» 
ferring  to  go  home  "in  order  to  build  up." 

The  suprapubic  wound  healed  promptly  aiiw* 
removal  of  the  drainage  tubes,  and  the  patifW  tei 
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the  hospital  with  practically  no  disturbances  of 
mitlurition.  but  showing  the  distinct  signs  of 
severe  attacks  of  pyelonephrilis.  He  did  not  appear 
strong  and  healthy,  and  recurrences  of  attacks  of 
pyelonephritis  were  considered  extremely  likely,  and, 
in  fact,  were  to  be  expected. 

On  February  25,  tgiy,  he  again  came  to  the 
office  for  an  opinion,  having  noticed  that  he  did 
not  "build  up,"  but  had  become  progressively 
treaker.  He  was  referred  to  the  Mt.  Sinai  Hospital, 
for  a  thorough  investigation  of  his  urologic  status. 
The  patient  was  admitted  to  the  Mt.  Sinai 
Hospital  on  February  17,  with  a  temperature  of 
101°,  no  renal  tenderness,  a  haggard  look,  and 
urine  containing  a  fairly  large  amount  of  pus. 
It  was  again  a  question  as  to  whether  the  tempera- 
ture was  due  to  the  infection  of  the  left  kidney 
ffjlhout  local  manifestations,  or  whether  some  inter- 
current or  other  infection,  such  as  tuberculosis, 
was  present. 

On  February  28,  1918,  another  cystoscopic  ex- 
amination was  performed  to  determine  whether  we 
were  dealing  with  retention  of  purulent  urine  in  the 
kidney  or  not.  At  this  time  it  was  easy  to  obtain 
a  perfectly  good  view  of  the  bladder,  because  the 
stone  had  been  removed,  and  the  mucous  membrane 
was  found  almost  normal  except  for  some  conges- 
tion. It  was  with  surprise,  that  two  ureters  were 
discovered  on  the  left  side,  the  upper  or  posterior 
one  doubtlessly  having  been  covered  up  by  the 
hrge  calculus  at  our  previous  cystoscopic  exami- 
nation. All  three  ureters  were  catheterized,  speci- 
mens being  obtained  from  the  right  kidney,  and 
from  the  upper  or  posterior  and  lower  or  anterior 
ureteral  orifices  on  the  left  side.  A  roentgenogram 
with  two  shadowgraph  catheters,  one  in  each  left 
ureter  was  then  taken,  giving  the  picture  seen  in 
Figure  2.    The  urinary  report  was  as  follows; 
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Tt>  summarize,  we  have  a  fairly  normal  function- 
ating right  kidney  with  urine  containing  a  trace  of 
ilbumin;  a  left  kidney  containing  two  pelves,  the 
ower  pelvis  corresponding  to  the  upper  ureter, 
>resumably  normal  except  for  the  presence  of 
>aciUus  coli  communior  in  culture  and  an  upper 
^Ivis  evidently  infected, '  with  urine  containing 
nany  pus  cells,  diminished  urea  output,  and  infected 
rith  bacillus  coli  communior. 


Desirous  of  studying  the  relationship  of  the  two 
left  ureters  to  the  composite  left  renal  mass,  two 
shadowgraph  catheters  were  placed  into  the  two 
left  ureters  on  February  28,  after  the  urine  had 
been  collected,  and  a  plate  taken. 

On  this  X-ray  plate  the  course  of  the  two  ureters 
was  welt  outlined,  their  paths  overlapping  just 
below  the  pelvic  brim,  and  again  crossing  or  being 
superimposed  at  about  the  level  of  the  fourth 
lumbar  vertebra.  The  relationship  of  the  calculi 
to  the  two  ureters  amid  also  be  deduced  from  these 
two  plates,  it  being  readily  seen  that  they  occupied 
the  upper  pelvis  and  the  ureteropelvic  junction. 
From  these  plates,  too,  the  well-known  fact  that  the 
upper  or  posterior  ureter  usually  enters  the  lower 
pole,  whereas  the  lower  or  anterior  ureteral  orifice 
leads  to  the  upper  pole,  was  found  to  be  substanti- 
ated. 

On  February  28,  at  about  the  time  that  the  cysto- 
scopy was  done,  the  temperature  had  already 
risen  to  103,°  and  at  4  p.  m.  was  104.3.°  The  pal- 
pation of  the  left  hypochondrium  and  left  lumbar 
region  gave  evidence  of  an  enlargement  of  the 
kidney  without  any  local  tenderness. 

The  temperature  remained  fluctuating  between 
102°  and  103.8°  until  March  2,  when  it  gradually 
came  down  to  102  and  on  March  3,  did  not  rise 
above  00.2." 

On  March  4,  the  temperature  was  again  100°, 
and  by  this  time  we  were  fairly  certain  from  our  in- 
vestigations that  no  other  focus  was  responsible 
for  the  temperature. 


1^.    ^ 
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Thus,  we  were  dealing  with  a  man  who 
had  had  recurrent  attacks  of  pyelonephritis 
in  a  kidney  with  a  double  pelvis,  the  lower 
portion  of  which  was  evidently  healthy,  the 
other  or  upper  portion  harboring  one  or 
two  calculi,  and  the  seat  of  an  extensive 
pyelonephritis. 

Diagnostic  conclusions.  In  a  man  who  had 
had  a  large  vesical  calculus,  and  in  whom 
the  X-ray  findings  indicated  the  presence  of 
a  fair-sized  calculus  in  the  left  kidney,  the 
clinical  course  as  well  as  the  cystoscopic 
findings,  pointed  to  severe  infection  of  at 
least  the  upper  half  of  the  left  kidney,  the 
lower  pelvis  being  uninvolved.  The  insidu- 
ous  nature  of  the  process  as  evidenced  by  the 
absence  of  local  pain,  renal  colic,  or  local 
tenderness,  the  presence  of  attacks  of  fever 
with  general  symptoms  rather  than  localizing 
phenomena,  made  the  interpretation  of  the 
clinical  course  and  the  surgical  indications 
somewhat  difficult.  However,  from  a  con- 
sideration of  the  findings,  it  was  possible  to 
make  the  following  deductions  regarding  the 
anatomical  lesions  present. 

Thus,  we  surmised  that  the  upper  portion 
of  the  kidney  was  the  seat  of  an  inflammatory 
process  with  multiple  abscesses,  or  at  least 
extensive  pyelonephritis,  and  suppurative 
areas  in  the  parenchyma;  and  furthermore, 
because  of  the  long  history,  and  the  absence 
of  a  true  pyonephrosis  (as  indicated  by 
cystoscopic  findings),  and  the  absence  of 
pain  and  tenderness,  we  were  in  all  probability 
dealing  with  an  inflamed  kidney,  whose  ex- 
terior was  enveloped  in  markedly  thickened 
perirenal  adipose  tissue,  that  is,  a  kidney 
surrounded  by  enormous  fat  production,  and 
enveloped  as  it  were,  or  encased  in  a  mass  of 
inflammatory  tissue. 

The  operative  findings  corroborated  these 
diagnostic  inferences  in  revealing  a  kidney 
that  corresponded  almost  exactly  to  that 
which  we  had  expected  to  find. 

Operation^  March  5,  igi8.  Through  the  usual 
Albarran  oblique  incision,  the  left  kidney  was 
exposed,  found  considerably  enlarged,  extremely 
adherent,  the  upper  two-thirds  being  encased  in  a 
large  amount  of  hard,  indurated,  inflammatory  fat, 
making  the  separation  from  the  parietes  and  the 
peritoneum  difficult.  The  lower  pole  of  the  kidney 
however,  appeared  to  be  normal.    The  two  ureters 


were  exposed  with  little  difficulty,  the  lower  one 
being  normal,  the  upper  one  thickened,  about  the 
diameter  of  the  small  finger.  The  hilus  of  the 
kidney  as  well  as  the  upper  pole  seemed  to  be  par- 
ticularly  adherent  and  surrounded  by  large  masses 
of  (edematous  and  inflammatory  fat,  through 
which,  however,  a  calculus  in  the  upper  pelvis 
could  be  palpated.  After  the  upper  two-thirds  of 
the  kidney  had  been  freed,  and  the  upper  ureter  cut 
across,  it  became  apparent  that  the  lower  pole  was 
held  by  an  isthmus  of  renal  tissue,  which  apparently 
crossed  the  lumbar  vertebral  column.  When  traction 
was  made  upon  it,  the  fusion  between  the  lower 
pole  of  this,  and  its  sister  organ  could  be  easily 
demonstrated,  the  connection  being  present  in  the 
form  of  a  band  of  renal  tissue,  about  one  and  one- 
half  inches  in  diameter. 

The  isthmus  was  then  divided  between  clamps 
and  sutured  with  catgut,  the  lower  normal  ureter 
cut  through,  and  the  kidney  removed. 

Pathological  specimen.  The  kidney  is  almost 
twice  the  normal  size,  its  upper  two-thirds  being 
enveloped  in  a  mass  of  oedematous,  hard  fat. 
varying  in  thickness  from  3  millimeters  to  i  centi- 
meter, being  most  markedly  developed  at  the  upper 
pole  (Fig.  3).  Occupying  about  the  center  of  the 
hilus  is  the  upper  pelvis,  also  encased  in  a  lai^ 
amount  of  inflammatory  fat,  the  ureteropelvk 
junction  and  the  pelvis  just  above  it  protruding  by 
reason  of  the  presence  of  a  calculus  in  the  upper 
pelvis.  The  upper  ureter  is  very  much  thickened 
and  inflamed.  Its  walls  are  at  least  four  times  the 
normal  size.  That  portion  of  the  cortex  of  the  upper 
part  of  the  kidney  that  is  shining  through  the 
capsule  is  evidently  pale,  whereas,  the  parenchyma 
at  the  lower  pole  has  almost  a  normal  appearance. 

Somewhere  between  two-thirds  and  three-fourths 
of  the  renal  tissue  appears  to  be  diseased  from  a 
mere  surface  inspection,  while  about  one-fourth, 
or  the  lower  pole,  appears  to  be  normal. 

On  section  (Fig.  4)  it  is  evident  that  the  upper 
three-fourths  of  the  kidney  is  the  seat  of  an  extensivt 
inflammatory  process  that  involves  particularly  the 
parenchyma  of  its  upper  half.  Here  there  are  the 
typical  lesions  of  pyelonephritis  with  streaks  d 
purulent  matter  arranged  in  the  typical  triangular 
or  pyramidal  fashion  extending  toward  and  reacbr 
ing  the  capsule.  The  capsule  itself  is  enormoosh' 
thickened,  cedematous  and  hard,  separating  the 
parenchyma  from  thick  masses  of  perirenal  inflam- 
matory fat.  The  pelvis  of  the  upper  porticMi  at  the 
kidney  is  slightly  dilated,  thickened  and  inflamed, 
and  harbors  two  calculi,  which  almost  compiletdT 
fill  the  ureteropelvic  jimction,  and  the  distal  por- 
tion of  the  pelvis.  These  measure  about  one  zlA 
one-half  inches  in  length  by  one  and  one-fourth 
inches  in  diameter. 

The  lower  normal  portion  of  the  kidney  occupy- 
ing the  lower  pole  is  provided  with  a  small  pel\if 
that  leads  into  the  lower  ureter,  both  being  prac- 
tically normal. 

The  patient   made  an  uninterrupted  recovery. 
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Fig.  3.    Deposition  of  infiamed  fat  about  the  ixppet  two-  Fig.  4.    Kidney    bisected,    showing    perirenal    inflam- 

tbirds  of  the  kidney;  enlaiged  upper  ureter;  nonnal  lower  matory  fat,  two  stones  in  upper  pelvis,  with  multiple 

ureter;  nonnal  lower  pole,  with  cut  surface  through  the  abscesses,   inflamed   cedematous   upper   three-fourths  of 

i.ik_...  parenchyma  and  nonnal  lower  pole. 


isthmus. 


bis  general  condition  improving  immediately,  so 
that  he  was  up  and  about  on  the  twelfth  day,  and 
ready  to  leave  the  hospital  during  the  third  week 
after  the  operation. 

CLINICAL  DEDUCTIONS 

A  consideration  of  this  most  instructive 
case  wrill  disclose  points  of  interest  on  the 
interpretation  of  clinical  symptoms,  concern- 
ing the  application  of  cystoscopic  diagnosis, 
regarding  the  importance  of  combined  X-ray 
and  cystoscopic  methods,  and  finally  about 
the  technique  of  nephrectomy,  when  cases  of 
this  sort  are  subjected  to  operative  inter- 
vention. 

I.  The  inter pretalion  of  the  clinical  symp- 
toms. Very  illuminating  in  this  case  was  the 
issociation  of  attacks  of  fever  with  evidences 
af  infection  of  one  kidney  without,  however, 
ihe  presence  of  any  localizing  sign  either  in 
Jie  form  of  spontaneous  pain  or  local  tender- 
less.  At  one  time  even  the  absence  of  a 
arge  kidney  was  noted,  and  it  was  not  until 
ater   in    the  course  of  the  disease  that  the 


left  kidney  became  appreciably  enlarged  and 
palpable.  That  such  attacks  of  fever  without 
localizing  signs  can  give  cause  for  anxiety 
on  the  part  of  the  clinician  is  very  evident, 
particularly  so,  if  a  thorough  investigation  of 
the  urinary  tract  is  not  carried  out.  Thus, 
in  the  absence  of  a  cystoscopic  and  roentgeno- 
graphic  examination  with  the  mere  presence 
of  pus  in  the  urine,  it  can  be  readily  under- 
stood how  the  kidney,  as  a  causative  factor,  in 
the  production  of  the  clinical  picture,  could  be 
overlooked.  In  the  explanation  of  the  absence 
of  costovertebral  tenderness  or  pain,  we  may 
suggest  the  following  hypothesis:  that,  be- 
cause of  the  enormous  production  of  perirenal 
fat,  and  of  the  encasement  of  the  infected 
portion  of  the  kidney  in  a  mass  of  inflamed 
fatty  tissue  and  connective  tissue,  the  inflam- 
matory process  was,  as  it  were,  encapsulated 
and  prevented  from  producing  fresh  exacer- 
bations of  perirenal  inflammation.  It  appears 
that  only  thus  could  we  explain  the  absence 
of  localizing  pain.   Then,  too,  the  absence  of 
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any  considerable  retention  of  secretion  in 
the  pelvis  of  the  kidney  could  be  held  ac- 
countable for  the  dearth  of  symptoms.  We 
are  warranted,  in  concluding,  therefore,  that 
if  the  cystoscopic  and  X-ray  findings  definitely 
point  to  the  existence  of  a  severe  or  well- 
marked  renal  infection,  the  absence  oi  local 
jwin  suggests,  at  least,  the  possibility  of 
such  an  encasement  of  the  inflammatory 
focus  as  was  present  in  this  case. 

2,  The  application  of  Ike  cystoscopic  method 
of  diagnosis.  Here,  par  excellence,  we  had 
a  case  in  which  value  of  careful  cystoscopy 
both  in  studying  the  indications  for  operation, 
as  well  as  in  making  an  exact  anatomical 
diagnosis  of  the  existing  conditions,  was  well 
exemplified.  Thus,  it  enabled  us  to  make  a 
diagnosis  of  the  existence  of  two  ureters,  to 
determine  that  only  one  pelvis  was  infected,  to 
decide  as  to  which  pelvis  was  infected,  the 
upper  or  lower,  by  these  means  acquiring 
valuable  suggestions  as  to  the  manipulations 
necessary  at  the  time  of  operation. 

3.  The  importance  of  combined  cystoscopic 
and  X-ray  examination.  Since  the  study  of 
renal  and  ureteral  anomalies  teaches  us  that 
in  the  presence  of  a  double  ureter  with  dupli- 
cation or  bifurcation  of  the  pelvis,  we  must 
be  suspicious  of  the  presence  of  a  fused  or 
horseshoe  type  kidney,  it  is  important  to 
know  not  only  the  course  of  the  duplicated 
ureter,  but  also  to  be  able  to  trace  the  path 
of  the  normal  ureter  with  a  view  to  deciding 
as  to  whether  it  leads  into  a  normal  kidney 
over  a  normal  path,  or  whether  it  takes  a 
more  mesial  course  where  it  might  be  in- 
jured at  the  time  of  operation. 

We  may  anticipate  by  saying  that  it  is 
advisable  in  all  operative  cases  where  three 
ureters  are  present  to  outline  these  with 
shadowgraph  catheters,  and  to  attempt  by 
good  roentgenograms  to  demonstrate  the 
existence  of  a  renal  shadow  on  the  supposedly 
healthy  side,  in  order  to  determine  whether 
this  is  sufficiently  large  to  permit  of  ne- 
phrectomy of  the  diseased  organ,  should  such 
procedure  be  indicated. 

Thus,  the  two  ureters  on  the  one  side  may 
not  take  a  parallel  course,  but  one  of  these 
may  cross  over  the  spinal  column  and  lead 
into  the  other  supposedly  healthy  kidney,  a 


fact  which  is  important  to  know.  Seconi 
there  may  be  only  one  kidney  present,  i 
fused  kidney,  the  ureters  having  their  vtsi- 
cal  orifices  in  their  normal  position,  or  third 
there  may  be  a  solitary  kidney  with  ail  three 
ureters  leading  into  one  possibly  elongated, 
but  unilateral  mass.  Hence,  the  importance 
of  visualizing  a  renal  shadow  on  each  side. 
as  well  as  of  outlining  the  ureters. 

The  demonstration  of  the  path  of  the 
healthy  or  normal  ureter  is  equally  valjable 
for  two  reasons:  first,  because  it  may  be  im- 
possible on  account  of  the  stoutness  0!  the 
patient  to  obtain  a  satisfactory  outline  ol 
the  supposedly  healthy  kidney;  and,  seconi 
because  we  might  very  easily  injure  the  ure- 
ter of  the  healthy  organ  were  it  to  liit 
an  abnormal  course  and  traverse  the  lum- 
bar column  dangerously  near  the  field  of 
operation. 

In  short,  in  every  case  of  three  ureters,  re- 
quiring operative"  intervention  on  one  kidney, 
it  is  advisable  to  demonstrate  the  course  of 
the  three  ureters  by  means  of  shadowgraph 
catheters.  Such  plates  are  of  more  \-aliie 
when  there  are  three  ureters  than  when  there 
are  four,  because  in  the  case  of  four  ureters* 
symmetrical  disposition  is  more  likely  than 
in  the  case  of  three.  In  a  case  of  four  ureters 
we  may  expect  two  on  each  side  leading  inlo 
discrete  kidneys  with  double  pelves,  or  two 
ureters  on  each  side  leading  into  sjinmetri- 
cally  placed  portions  of  a  fused  or  horseshoe 
kidney.  It  is  in  the  cases  of  three  ureters 
that  chances  of  asymmetry  are  greater:  and 
that  the  course  of  the  third  or  normal  ureter 
needs  visualization. 

4.  The  value  of  demonstrating  the  shades 
of  the  healthy  kidney.  Not  only  may  this 
suggest  or  rule  out  horseshoe  kidney,  but  ii 
may  also  give  us  valuable  information  as  to 
the  size  of  the  organ,  and  therefore,  some 
indication  of  its  functional  capacity. 

A  normal  or  erdarged  renal  outline,  attended 
with  a  normal  urinary  secretion  (as  evi'denftii 
by  ureteral  catheterization),  means  that  the 
chances  for  recovery,  in  the  event  of  ne- 
phrectomy of  the  other  organ,  are  better:  it 
means  in  all  probability  that  adequate 
parenchyma  for  sustaining  life  is  present,  ami 
it  indicates  that  a  severance  of  an  isthmus- 
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in  the  event  of  renal  fusion — ^would  be  a 
relatively  easy  matter. 

SUMMARY 

The  following  instructive  points  may  be 
learned  from  a  study  of  our  case: 

1.  That  when  a  large  calculus  lies  in  the 
bladder,  catheterization  of  both  ureters  may 
be  possible,  particularly  if  the  stone  he 
pushed  aside  by  means  of  the  beak  of  the 
cystoscope,  but  that  a  double  ureter  on  one 
or  the  other  side  may  be  overlooked,  the 
posterior  or  upper  one  being  covered  by  the 
calculus. 

2.  That  infection  may  occur  in  one  of  the 
pelves  of  a  kidney  with  ureteral  duplication, 
without  involving  the  parenchyma  corres- 
ponding to  the  other  pelvis. 

3.  That  cystoscopic  diagnosis  is  of  great 
importance,  even  though  the  X-ray  exami- 
nation may  show  a  calculus,  for  it  permits  of 
an  exact  anatomical  diagnosis,  and  enables  us 
to  diagnosticate  a  double  pelvis  and  ureter, 
if  such  be  present,  giving  us  thereby  valuable 
hints  as  to  the  technique  of  nephrectomy. 

4.  That  the  presence  of  a  ureteral  and 
pelvic  duplication  should  make  us  suspect  the 
existence  of  a  fused  kidney,  although  such 
cannot  always  be  diagnosticated  with  cer- 
tainty. 

5.  That  a  knowledge  of  the  possible  pres- 
ence of  a  fused  kidney  at  time  of  nephrec- 
tomy is  important,  in  that  it  not  only  suggests 
to  us  the  search  for  the  existence  of  a  con- 


nection isthmus,  but  also  induces  us  to  avoid 
injuring    the    ureter    of    the    other   kidney. 

6.  That  whenever  a  double  pelvis  is  pres- 
ent with  two  ureters,  it  is  interesting  not 
only  to  outline  these  two  by  means  of  the 
shadowgraph  catheter,  but  also  to  obtain  by 
means  of  the  shadowgraph  catheter  an  out- 
line of  the  third  ureter,  and  if  possible,  to 
obtain  a  shadow  of  the  normal  kidney." 
The  outline  of  the  two  ureters  on  the  one 
side  helps  us  in  the  technique  of  nephrectomy, 
and  the  course  of  the  normal  ureter  is  of 
importance  to  us  in  that  it  spells  safety  for 
us  if  its  course  is  normal,  whereas,  it  should 
be  dealt  with  with  great  care,  if  the  normal 
ureter  be  situated  far  mesial  or  overlying  the 
isthmus  of  a  horseshoe  or  fused  organ. 

7.  That  the  occurrence  of  attacks  of  fever, 
sometimes  with  chills,  means  pyelonephritis 
and  multiple  abscesses,  in  the  absence  of 
evidences  of  marked  retention  of  urine  in  the 
kidney. 

8.  That  the  absence  of  local,  lumbar  or 
costovertebral  tenderness  in  a  case  of  pyuria 
with  attacks  of  fever  and  chills,  with  cysto- 
scopic evidences  of  unilateral  renal  infection 
does  not  mean  an  absence  of  severe  renal 
infection,  but  that  it  indicates  an  associated 
intense  perinephritis  with  enough  fat  pro- 
duction to  form  a  large  massive  shell  about 
the  infected  kidney,  the  suppurating  par- 
enchyma being  walled  off  thereby  to  such  an 
extent  that  the  usual  symptoms  do  not 
manifest  themselves. 
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THE    EXTREME  PENDULOUS  ABDOMEN    AND  ITS  SURGICAL   TREAT- 
MENT BY    A    NEW    THREE-FLAP    OPERATION 


THE  surgical  treatment  of  the  pendulous 
abdomen  is  still  in  the  evolutionary  stage. 
One  looks  in  vain  for  any  reference  to 
this  subject  in  the  ordinary  textbooks  and  but 
very  brief  mention  is  made  in  the  more  exhaustive 
systems  of  surgery,  though  many  excellent  articles 
by  Alexius  McGlannan,  Cullen,  Wayne  Babcock, 
and  others  have  apf)eared  in  the  recent  issues  of 
the  surgical  journals.  Especial  mention  should 
be  made  of  the  work  of  Blake  in  developing  the 
double  flap  operation,  and  of  W.  J.  Mayo's 
operation  for  umbilical  hernia,  both  procedures 
having  their  places  in  the  treatment  of  some  of 
the  less  marked  types  of  the  condition  under  dis- 
cussion. Pendulous  abdomen  is  usually  seen  in 
women  who  have  gone  through  repeated  preg- 
nancies, and  in  whom  the  panniculus  adiposus  is 
especially  well  developed.  Modern  methods  of 
dress  which  tend  to  displace  the  abdominal  viscera 


into  the  lower  abdomen  rather  than  giving  sup- 
port thereto  tend  to  aggravate  the  condition. 

ANATOMICAL  CONSIDERATIONS  AND  PATHOLOGICAl 
ANATOMY 

Anatomical  reasons  for  the  condition  are  found 
in  the  arrangement  of  the  aponeurosis  oi  tht 
linea  alba.  From  one  and  one-half  to  two  incb» 
above  the  symphysis  pubes  where  the  recti  mus- 
cles decussate  and  are  reinforced  by  the  triangular 
fascia  of  the  abdomen  and  the  pmrnidafes 
muscles,  the  wall  at  this  point  is  extremely  strong. 
In  no  case  was  the  stretching  of  the  linea  dba 
found  to  have  passed  below  this  point.  .\gaJB 
at  a  point  immediately  above  the  umbilicus  tbt 
linea  alba  appears  to  be  very  dense  and  unreW- 
ing.  In  all  the  cases  obsen'ed,  a  well  defined  liw 
of  demarcation  existed  between  the  stretched  pan 
and  the  part  above  the  umbilicus  which  had  not 
given  way.  This  point  appears  to  be  at  the  iowBi 
linea  transverse  of  the  recti  muscles,  and  b 
situated  just  above  the  umbilicus.   The  point  M 


Via-  I.  Between  the  points  A  and  B  the  linea  alba 
yields  mo^t  to  increased  intra-abdominal  pressure,  i. 
Rectus  abdominis  cut  across:  z,  semilunar  fold  of  Douglas; 
J.  point  above  pubis  where  linea  alba  is  reinforced  by  the 
pyramidals  abdomines  and  triangular  fa^ia. 


.    Pendulous  fat.   Abdominal  wall 
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1  lateral  stretching  in  all  the  cases  seen 
by  me  was  at  the  semilunar  folds  of  Douglas, 
liie  recti  muscles  are  displaced,  and  while  in 
some  cases  somewhat  attenuated,  do  not  enter 
into  the  parts  that  have  given  way. 

According  to  Cunningham'  the  umbilicus  is 
situated  normally  below  the  mid-point  between 
the  infrasternal  notch  and  the  symphysis  pubes. 
It  is  opposite  the  fourth  lumt^r  vertebra.  In 
most  of  the  cases  referred  to  in  this  article  it  was 
opposite  or  below  the  symphysis  pubes. 


If  an  opening  is  made  at  the  umbilicus  and  the 
hand  inserted  into  the  abdomen  of  one  of  these 
huge  pendulous  cases,  a  definite  internal  ring  can 

be  fell  which  might  be  compared  to  the  internal 
ring  of  an  ordinary  hernia.  This  ring  is  bounded 
laterally  by  the  margins  of  the  recti  muscles, 
below  by  the  point  of  decussation  of  the  recti 
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Fig.  7.  The  two  lower  flaps  are  overlapped  and  sdtched, 
their  upper  double  marRin  being  stitched  to  upper  margin 
oF  internal  ring. 

muscles  about  one  and  one-half  inches  above  the 
ptibes,  and  above  by  the  margin  of  the  linea  alba 
which  has  not  yielded  to  the  stretching  cor- 
responding to  the  lower  linea  transversa  of  the 
recti  muscles. 

It  will  therefore  be  seen  that  while  at  first  sight 
the  stretching  of  the  structures  appears  to  be 
universal  to  the  whole  anterior  abdominal  wall, 
it  is  entirely  limited  to  a  definite  areai  This  area 
in  the  normal  anatomy  corresponds  to  a  narrow 
hne,  the  linea  alba  and  that  part  of  it  lying  be- 
tween a  point  very  little  above  the  umbilicus  and 
a  point  about  one  and  a  half  or  two  inches  above 
the  symphysis  pubes  {Fig.  i). 

SURGICAL  TREATMENT 

Surgical  treatment  should  not  be  lightly  under- 
taken and  is  called  for  only  when  the  condition 
is  causing  troublesome  symptoms.  The  operative 
mortality  has  been  high  in  this  type  of  patient. 
McGlannan  (2)  places  it  at  6  per  cent  for  massive 
non-strangulated,  and  50  per  cent  for  massive 
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strangulated  hernias.  These  figures  only  roi 
vey  a  relative  idea  of  the  mortality,  for  we  doni 
know  what  type  of  operation  was  done,  orwheli 
anything  was  done  beyond  a  simple  umbifc 
hernia  operation  without  any  attempt  at  redudi 
the  protruding  abdominal  wall.  The  cases  b 
coming  obstructed  must  necessarily  be  the 
associated  with  an  umbilical  hernia,  as  obvious 
it  would  be  difficult  to  have  an  obstruction  in 
pendulous  abdomen  not  accompanied  by  ; 
umbilical  hernia. 

The  preparation  of  Ike  paiient  for  opetaJien 
these  cases  is  most  important  for  two  reasot 
first  because  the  intra-abdominal  presstire  shoi 
be  reduced  to  a  minimiun,  and  second,  the  sti 
which  is  moist  and  foul  from  intertrigo,  must 
cleansed  and  purified.  For  a  week  or  ten  days  I 
patient  should  be  put  on  purgation,  and  a  M 
restricted  diet.  Daily  warm  baths  should 
given  and  alcohol  applied  to  the  skin  of  the  abc 
men.  A  folded  sterile  towel  should  be  plaod 
between  the  overhanging  abdomen  and  the  pute 
and  kept  in  place  by  a  narrow  binder  or  bandagt 
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which  falls  into  the  crease  and  over  which  the 
towel  folds.  This  should  be  worn  during  the 
preparation  to  prevent  the  two  skin  surfaces 
coming  in  contact  with  each  other. 

Operaiion.  The  pendulous  abdomen  due  en- 
tirely to  an  abnormal  development  of  the  pan- 
niculus  adiposus  where  the  muscular  and  apo- 
neurotic structures  are  normal  (Fig.  2)  rarely 
calls  for  treatment,  and  if  it  does,  a  simple 
lipectomy  is  all  that  is  necessary. 

In  one  case  referred  to  me  by  Dr.  H.  P.  H. 

Galloway,  suffering  from  sacro-iliac  strain,  a 

lipectomy  was  done  to  faciUtate  the  fitting  of  an 

orthopedic  apparatus  for   the  support  of  the 

strained  sacro-iUac  joints.  This  type  of  pendulous 

abdomen  may  be  associated  with  an  umbilical 

hernia,  in  which  case  a  Mayo  operation  combined 

with  a  lipectomy  is  indicated.    These  types  are 

not  to  be  confused  with  the  type  of  extreme 

pendulous    abdomen    where    there    is    marked 

diastasis  of  the  recti  muscles  and  where  the  linea 

alba  is  greatly  stretched.   Their  recognition  and 

differentiation  should  not  be  difficult. 

The  following  procedure  which  I  have  named 
the  three-flap  operation,  is,  I  believe,  the  method 
of  choice  when  operative  treatment  is  undertaken 
in  the  case  of  extreme  pendulous  abdomen 
(^'S-  3)-  '^wo  long  incisions  forming  an  eUipse 
are  made  from  one  side  of  the  abdomen  to  the 
other,  the  upper  passing  above  the  umbiUcus, 
the  lower  passing  about  two  inches  above  the  fold 
where  the  abdomen  hangs  over  the  pubes.  The 
skin  and  fat  are  dissected  away  from  the  external 
oblique  a|>oneurosis  until  the  ring  of  the  umbilicus 
is  met  (Fig.  4).  The  abdomen  is  then  opened  at 
Jie  umbilicus,  and  the  mass  dissected  away  from 
iie  umbilical  ring.  Great  care  must  be  taiken  at 
ius  point  as  the  umbilicus  is  often  dilated  into  a 
nuldlociilar  sac  and  the  contained  omentum  and 
ntestines  are  often  adherent.  It  will  now  be 
ound  that  the  part  of  the  abdominal  wall  which 
las  given  way  can  be  lifted  up  in  the  form  of  a 
one  with  tPe  umbilicus  forming  the  apex  (Fig.  4). 
I  the  fingers  be  inserted  within  tins  cone  the 
itemal  ring  already  described  can  be  felt  at  its 


It  will  serve  the  purpose  for  the  convenience 
:  description  to  call  this  the  internal  ring  of  the 
rotrusion.  The  upper  limits  of  the  ring  while 
veral  inches  from  the  umbilicus  in  the  pendulous 
xiomen  cases,  is  a  point  very  close  to  the  normal 
latomical  position  of  the  umbilicus  and,  as 
ready  mentioned,  corresponds  to  the  lowest 
lese  transversa  of  the  recti  muscles. 
Two  lateral  incisions  are  now  made  from  the 
abilical  ring  to  the  inner  margins  of  the  recti 


muscles.  A  third  incision  is  made  from  the 
umbiUcal  ring  downward  to  the  firm  lower  margin 
of  the  internal  ring,  the  point  already  described 
where  the  recti  muscles  decussate  (Fig.  5). 
Three  flaps  are  thus  formed,  two  lower  and  one 
upper  (Fig.  6).  The  two  lower  flaps  are  over- 
lapped from  side  to  side  thus  reducing  by  one-half 
the  space  between  the  recti  muscles.  The  free 
margin  of  each  flap  is  stitched  with  strong  chromic 
catgut  to  the  firm  margin  of  the  sheath  of  the 
opposite  rectus  muscle.  The  upper  flap  is  now 
drawn  upward,  and  the  upper  margin  of  this 
lower  and  now  double  flap  is  stitched  to  the  upper 
margin  of  the  so-called  internal  ring  (Fig.  7). 
The  upper  flap  is  next  drawn  downward  and 
spread  over  the  lower  double  flap  and  its  margin 
stitched  to  the  aponeurosis  of  the  external  oblique 
(Fig.  8). 

It  was  found  in  my  series  of  cases,  that  in  all, 
the  lower  margin  of  this  upper  flap  reached  the 
point  below  which  no  stretclung  had  taken  place. 
The  skin  is  closed,  and  three  small  tube  drains  are 
inserted,  one  at  each  angle  and  one  in  the  center 
of  the  wound.  It  will  be  seen  that  in  the  place  of 
the  relaxed  wall  we  have  nbw  a  three-fold  ap- 
oneurosis covering  the  opening  and  secured  at 
every  point  to  normal  anatomical  structiures  that 
have  not  yielded  to  the  intra-abdominal  pressure. 

Case  I.  Mrs.  N.,  age  49,  mother  of  a  laive  family,  had 
an  umbilical  hernia  more  than  ten  years.  It  has  been  grad- 
ually enlarging  and  the  abdomen  has  been  growing 
pendulous. 

Operation,  1913.  A  large  elliptical  incision  was  made 
from  side  to  side.  A  mass  of  fat  weighing  7  pounds  was 
removed  with  umbilicus  which  was  mmtilocular.  The 
great  omentum  was  adherent.  Three-flap  operation  per- 
formed. Recoveiy  normal.  Result  excellent.  Patient 
seen  in  191 7,  and  condition  still  excellent. 

Case  2.  Mrs.  H.,  age  53,  mother  of  several  children, 
has  had  an  imibilical  hernia  and  pendulous  abdomen  for 
a  number  of  years.  Operation,  1914.  Transverse  lipec- 
tomy. Fat  and  umbilicus  removed  weighing  7K  pounds. 
Three-flap  operation.  Recovery  normal.  Patient  seen  in 
191 7.  Has  a  small  inguinal  hernia  (bubonocele)  right  side. 
Abdomen  in  excellent  condition. 

Case  3.  Mrs.  S.,  age  43,  eight  children,  first  noticed 
small  swelling  at  navel  fifteen  years  ago  during  preg- 
nancy. The  patient  has  suffered  from  constipation,  pain 
and  vomiting,  which  was  diagnosed  as  attadcs  of  acute 
obstruction. 

Ojperation,  January,  1916.  Lipectomv,  removal  of 
umbilicus,  which  was  very  large  and  midtilocular.  It  con- 
tained the  lower  part  of  ilium,  caecum  and  appendix,  as- 
cending colon,  hepatic  flexure  and  part  of  transverse  colon 
and  great  omentum.  The  appendix  was  very  large  and 
markedly  inflamed.  The  intestines  and  omentum  showed 
recent  inflammatory  adhesions,  undoubtedly  due  to 
peritonitis  from  the  acutely  inflamed  appendix.  Recovery 
was  normal. 

Case  4.  Mrs.  D.,  age  44.  (I  am  including  this  case  in 
this  series,  thou^  strictly  speaking,  it  belongs  to  another 
class.)    The  patient  had  a  large  incisional  hernia  with  a 
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large  amount  of  pendulous  fat.  The  hernia  folloT(red  an 
operation  for  removal  of  inflajned  adnexa  from  the  pelvis 
which  necessitated  draina^.  Though  she  had  one  week  of 
preparation  before  operation  for  the  hernia,  she  did  not 
escape  what  we  most  dread  in  these  cases  —  infection. 

Gyration,  March,  1916.  I^pectomy  with  reclosure 
of  the  hernia  bv  overlapping.  Tne  center  skin  drain  dis- 
charged a  greenish  serum.  Culture  showed  streptococcus. 
The  patient  died  on  the  fifth  day  from  peritonitis. 

Cases.  Mrs.  T.,  age  43,  mother  of  eight  children.  After 
last  child  six  yeais  ago,  noticed  a  swelling  at  the  navel. 
This  has  gradually  enlarged. 

Operation,  June,  1916.  Lipectomy  and  three  flap 
operation.  Recovery  normal.  Result  excellent. 

Case  6.  Mrs.  C,  age  46,  mother  of  several  children. 
Some  jrears  before  had  an  operation  which  was  followed 
by  an  incisional  hernia.  The  fibdomen  was  pendulous, 
though  the  umbilicus  was  normal  and  not  displaced.  This 


did  not  seem  to  be  a  case  for  a  three-flap  operatioiL  How- 
ever, in  txying  to  suit  the  procedure  to  tne  conditioD,  it 
was  found  that  the  three-flap  method  filled  the  indicatiass 
most  perfectly.  Recovery  was  normal,  except  that  a 
superficial  infection  'occurred  and  discharged  from  the 
center  drain  which  delayed  convalescence. 

Case  8.  Mrs.  S.  No  pregnancy.  Patient  had  a  imall 
umbilical  hernia  and  pendulous  abdominal  fat  No  rela- 
tion of  abdominal  wall.  This  is  a  case  of  the  type  lepR- 
sented  in  Fig.  2. 

Operation.  Lipectomy  and  Mayo  operation  for  umbiHcal 
hernia. 
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CASE  RECORDS  AND  THEIR  USE 


IN  RELATION  TO  HOSPITAL  SUCCESS 

TO  create  grim  earnestness  among  hos- 
pitals in  the  matter  of  case  records  and 
to  indicate  the  relation  of  case  records 
to  good  hospital  service  are  the  purposes  of 
these  pages.    The  sheets  or  record-forms  de- 
scribed in  the  following  pages  are  published 
simultaneously  by  the  College  in  Bulletin 
No.  2,  Vol.  IV.  The  sole  object  in  issuing  these 
two  bulletins  is  to  make  for  the  better  practice 
of  medicine;  and  whatever  value  they  may 
present  toward  this  end  springs  from  the  good 
co-operation  of  the  hospitals  with  the  College 
in  its  program  of  hospital  standardization. 

The  keeping  of  case  records  in  hospitals 
came  about  in  a  natural  fashion.  Long  ago, 
as  the  practice  of  medicine  developed  into  a 
profession,  the  more  competent  and  con- 
scientious practitioners  made  notes  for  them- 
selves as  to  the  physical  condition  of  their 
various  patients  and  as  to  what  they  did  for 
their  patients.  These  notes  were  aids  to  the 
memories  of  the  doctors  who  made  them,  and 
I  guide  for  other  doctors  when  similar  cases 
presented;  they  were  an  effort  in  the  interest 
)f  the  patient.  Then  by  very  swift  degrees 
nedicine  became  a  more  complex  and  exact 
cience  and  the  need  for  notes  or  records  in 
linical  practice  became  more  imperative; 
nd  as  this  process  went  on  and  great  strides 
>rward  occurred  in  medical  science  like  the 
iscovery  of  bacteria,  anaesthesia,  and  asepsis, 
iere  came  a  quick  development  of  hospitals 
ith  their  cleanliness,  their  laboratories,  their 
^-ray  apparatus,  their  dietitians,  their  trained 

ExFXJiMATOST  NoT£.— Better  health  through  better  hospitals  is 
>  object  of  the  series  of  hospital  conferences  arranged  by  the  Amer* 
n  CoUege  of  Suigeons  the  first  of  which  is  to  be  held  at  Kansas  City 
'ly  in  Febniary.  The  Fellows  of  the  College,  the  medical  profession, 
jpital  superintendents  and  hospital  trustees  are  invited  to  these  con- 
nices  each  cme  of  which  covers  from  one  to  five  states.  In  order  to 
fig  effective  attention  to  bear  upon  the  chief  needs  of  hospitals  and 
j>nurtice  of  medicine,  the  College,  in  addition  to  the  calling  of  the 
"^  ces»  is  publishing  a  series  of  hospital  bulletins.  The  first  two 
are  just  issued  and  the  foUowinx  pages  are  taken  from  one  of 
entitled,  "  Case  Records  and  Their  use.^' 


nurses,  and  their  case  records.  All  of  these 
advances  are  to  aid  the  doctor  in  the  care  of 
his  patients. 

The  whole  story  of  hospitals  is  one  of  natural 
evolution.  Today  the  hospital  is  in  a  striking 
period  of  transition,  changing  from  the  kindly- 
disposed  boarding  house  for  sick  people, 
which  met  a  genuine  need  in  its  day,  to  the 
institution  worth  while  on  its  own  account, 
rendering  service  to  the  sick  for  which  it 
assumes  responsibihty.  In  other  words,  the 
modem  hospital  is  an  institution  where  not 
only  the  competent  study  and  treatment  of 
sick  people  may  occur,  but  where,  also,  the 
competent  study  and  treatment  of  every 
man,  woman,  and  child  who  enters  its  service 
as  a  patient  do  occur  as  a  matter  of  clear-cut 
institutional  policy.  ' 

The  remarkable  success  in  recent  years, 
financially  and  otherwise,  of  the  compara- 
tively few  hospitals  which  have  instituted  and 
carried  forward  this  policy  indicates  the  lines 
of  hospital  advancement  during  at  least  the 
next  decade.  The  reasons  for  the  success  of 
these  hospitals  are  the  quick  appreciation  and 
gratitude  on  the  part  of  the  public  for  the 
service  rendered  and  the  resultant  bonds  of 
confidence  created  between  these  hospitals 
and  their  communities.  The  wholesome  factor 
of  competition  means  among  hospitals,  as 
among  individuals  or  among  nations,  that 
success  and  prosperity  will  come  where  due 
on  the  basis  of  merit. 

TEST  OF  MEDICAL  PATRIOTISM 

But  to  return  now  to  case  records:  First, 
what  are  these  records?  Second,  what  element 
are  the  records  in  the  success  of  a  hospital? 

First,  case  records  are  an  orderly  and  writ- 
ten statement  of  the  complaint  of  the  patient, 
of  the  findings  as  to  the  physical  and  mental 
condition  of  the  patient,  of  the  treatment, 
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medical  and  surgical,  of  the  complications,  if 
any,  and  of  the  final  results. 

Second,  as  to  the  relation  of  case  records  to 
the  success  of  the  hospital:  If  case  records  are 
essential  to  good  hospital  service,  just  why  are 
they  essential? 

In  answer  to  this  question  let  us  keep  vividly 
in  mind  that  the  hospital  exists  for  the  pa- 
tient. Let  us  assume  that  the  hospital  seeks 
to  give  worthy  service  to  every  man,  woman, 
and  child  admitted  to  its  care;  that  in  return 
it  seeks  the  confidence  and  good- will,  and  even 
the  financial  aid  of  its  community.  If  these 
conditions  are  true,  it  follows  that  the  hos- 
pital creates  an  equation  which  consists  of 
service  to  the  sick  on  its  own  part,  balanced 
by  proportionate  and  practical  gratitude  for 
that  service  on  the  part  of  the  public.  The 
next  and  inevitable  step  is  that  the  truth  of 
the  equation  be  sharply  tested.  Rational  and 
convincing  evidence  as  to  the  hospital's  ser- 
vice is  wanted  by  the  public,  and  not  general 
or  sentimental  optimism.  In  other  words, 
because  of  its  very  importance,  the  hospital 
is  under  fire  of  criticism.  In  some  practical 
fashion  it  must  account  for  eflicient  per- 
formance in  every  department.  It  must  ac- 
count for  the  ability  and  in  some  measure 
for  the  moral  worth  of  the  doctors  privileged 
to  practice  within  its  walls;  for  the  complete- 
ness and  dependability  of  its  laboratory 
reports,  including  the  X-ray;  for  the  faithful- 
ness and  intelligence  of  its  superintendent,  its 
internes,  and  its  nurses;  and  for  the  strength 
of  all  of  these  to  work  together  in  single 
purposefulness.  How  shall  the  hospital  make 
this  accoimting?  Well,  results  are  what 
count  and  the  results  are  to  be  found  in  case 
records. 

The  first  practical  reason,  therefore,  as  here 
stated  for  the  keeping  of  case  records  is  that 
these  records  are  a  pledge  of  loyalty  of  service 
on  the  part  of  the  hospital  to  its  community. 
For  example,  a  patient  comes  to  the  hospital, 
a  diagnosis  of  appendicitis  is  made,  the  pa- 
tient is  operated  upon  and  dies;  unless  an 
accurate  record  of  the  case  has  been  kept 
showing  the  hopeless  state  of  the  patient  and 
what  was  done  for  him,  how  can  either  the 
hospital  or  the  surgeon  justify  a  death  from 
simple  appendicitis? 


CASE  RECORDS  IN  ARMY  HOSPITAIS 

The  relation  of  the  army  hospitals  since  the 
beginning  of  the  Great  War  to  the  people  of 
this  country  is  an  excellent  illustration  in 
point.  The  officers  of  the  medical  department 
of  the  United  States  Army  realized  at  the 
outset  that  the  Surgeon  General's  ofiice  was 
accountable  to  the  entire  naJtion  for  the  treat- 
ment of  each  soldier  admitted  to  sick  report. 
They  realized  that  each  soldier  was,  in  case 
of  sickness,  entitled  to  the  best  service  known 
to  the  science  of  medicine;  they  realized  that 
the  people  of  the  nation  were  entitled  to  exact 
evidence  that  the  sick  soldier  received  such 
care.   The  report  just  issued  by  the  Surgeon 
General  to  the  Secretary  of  War  for  the  year 
ending  June  30,  1918,  is  a  monument  in  the 
history  of  medicine  for  its  effect  on  the  dvil 
practice  of  medicine.    The  Surgeon  General 
in  this  report  has  presented  in  an  inteUigibte 
fashion  the  exact  facts  as  to  the  care  and 
treatment  of  soldiers  in  the  army  hospitals. 
The  entire  report  is  based  upon  data  takai 
from  the  individual  case  records  of  the  sol- 
diers.   These  records  for  each  patient  woe 
written  under  strict  military  orders,  and  not 
only  was   the   completeness  of  the  records 
checked  up  constantly  through  the  Surgeon 
General's  office,  but  the  character  of  intelli- 
gence   displayed    by    the    medical    officers 
through  these  records  was  also  constantly 
held  up  to  critical  review. 

Space  does  not  permit  here  an  analysis  of 
the  Surgeon  General's  report.  But  the  ques- 
tion may  fairly  be  asked  as  to  whether  or  not 
the  civilian  hospital  is  not  quite  as  much 
obligated  to  report  the  character  of  its  work 
to  its  community  as  are  the  army  hospitals  to 
report  to  the  Secretary  of  War  and  throu^ 
the  Secretary  to  the  public.  There  is  but  one 
basis  on  which  such  report  may  be  made  and 
that  is  from  properly  kept  case  records. 

To  illustrate  again,  let  us  suppose  that  a 
workman  enters  a  hospital  and  learns  that  he 
needs  an  operation  for  hernia.  Is  it  not  ica- 
sonable  that  he  should  ask:  "Based  on  your 
figures  for  other  cases  like  mine  during  tte 
past  year,  what  chances  have  I  to  be  at  woA 
again  after  the  operation? "  The  questioa  is 
of  importance  to  the  workman.  Ca.n.  the  hcs- 
pital  answer  it?    Can  the  staflf  axid  offices 
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claim  with  easy  conscience  that  they  protect 
the  welfare  of  this  man  by  every  safeguard 
known  to  medical  science?  If  so,  how  can 
they  prove  the  claim?  Or  is  the  best  of 
service  too  good  for  this  man? 

Facts,  facts,  —  facts  in  the  relevant  per- 
sonal history  of  each  case,  facts  developed  in 
the  physical  findings,  facts  brought  to  light 
by  the  laboratories  and  the  X-ray,  facts  de- 
duced through  pliable  wisdom  from  all  of 
these  and  expressed  as  diagnoses,  —  these  are 
the  foundation  of  the  hospital.  And  unless 
the  hospital  as  a  matter  of  institutional  policy 
is  in  possession  of  these  facts,  filed  in  an  or- 
derly fashion  in  justification  of  its  work,  it  is 
entitled  to  little  credit  in  its  community  or  in 
the  medical  profession.  To  repeat,  the  char- 
acter of  the  case  records  is  a  test  of  the  hos- 
pital's loyalty  to  service. 

In  taking  the  position  here  that  the  hospital 
as  a  public  service  corporation  and  that  as 
such  it  is  accountable,  the  question  of  owner- 
ship or  of  control  is  not  raised.     It  is  imma- 
terial whether  the  hospital  is  municipal,  state, 
or  private.  The  contention  here  is  simply  that 
every  hospital  is  a  public  service  institution 
just  as  a  college  is  a  public  service  institution. 
Columbia  University,  for  example,  is  a  pri- 
vately endowed  university  controlled  by  a 
self-perpetuating   board   of   trustees.     In   a 
broad   sense,   however,    Columbia  considers 
herself  a  public  service  institution.     It  makes 
an  annual  accounting  to  the  public  for  the 
expenditure  of  all  of  its  funds;    it  states 
clearly  at  frequent  intervals  its  various  aims; 
and  it  analyzes  its  efforts  to  fulfill  its  aims. 
It  states  facts.     Through  the  result  of  this 
policy  and  the  wisdom  of  carrying  it  out, 
Columbia    stands    in    an    exalted    position 
throughout  the  world.     Millions  of  dollars  go 
to  it  unsought  because  it  has  won  and  merited 
public  confidence. 

CHECK  UPON  CHARACTER  OF  SERVICE 

Emphasis  in  the  foregoing  paragraphs  has 
been  placed  upon  case  records  as  a  test  of 
medical  honesty,  or  let  us  call  it  medical 
patriotism.  A  second  and  quite  as  significant 
a  reason  for  these  records  lies  in  their  use  to 
prevent  or  minimize  errors  in  all  clinical 
practice;  to  serve  as  a  direct  test  of  efficiency. 


Medicine  in  its  application  to  the  needs  of 
the  hiunan  body  is  both  an  art  and  a  science. 
It  can  never  be  reduced  to  the  simplicity  or  to 
the  certainty  that  two  and  two  are  four.  The 
variable  factor  of  judgment  and  variations  in 
individual  patients  is  always  present.  Case 
records,  if  wisely  kept,  offer  an  invaluable 
means  to  the  hospital  staff  to  profit  constantly 
by  its  own  experience  in  practice.  This  phase 
of  record  keeping  was  especially  emphasized 
by  the  College  in  the  announcement  of  its 
first  hospital  survey;  and  in  this  connection 
the  use  of  a  summary  card  to  make  available 
for  study  and  review  the  important  data  of 
the  records  was  urged.  But  just  how  as  a 
practical  problem  of  administration  are  case 
records  to  be  used  as  a  test  of  efficiency? 
This  question  leads  to  a  consideration  of  staff 
meetings. 

WHY  MEETINGS  OF  HOSPITAL  STAFF? 

The  whole  scheme  of  the  universe  is  organi- 
zation. If  you  pick  up  a  gosling  in  the 
orchard,  the  flock  of  geese  will  attack  you; 
you  will  learn  a  practical  lesson  about  organi- 
zation and  about  co-operation.  The  stone 
men  hunted  the  mammoth  together.  Our 
early  pioneers  built  block-houses  wherein 
whole  communities  could  gather  and  protect 
themselves  from  Indians.  The  building  of 
towns,  whether  they  be  towns  of  people  or 
towns  of  squirrels  or  of  prairie  dogs,  is  predi- 
cated on  community  action  and  on  organiza- 
tion. 

The  individual  doctor  in  the  hospital  can 
usually  accomplish  very  little  single-handed. 
But  working  together,  all  of  the  doctors  or  the 
staff  can  accomplish  almost  any  right  thing 
which  they  set  out  to  do.  Their  business  then 
is  to  get  together,  to  agree  upon  what  they 
want,  and  to  turn  wishes  into  action. 

Doctors  want  good  service  for  their  patients. 
Now  the  staff  meeting  is  the  means  for  the 
doctors  to  get  together.  It  is  the  occasion, 
for  example,  at  which  they  will  find  out  the 
extent  of  seemingly  unnecessary  infection 
among  surgical  cases  in  the  hospital,  the 
character  of  these  infections,  and  the  causes 
of  them.  Almost  any  problem  which  will 
present  itself  to  the  staff  is  related  directly  or 
indirectly  to  the  case  records.     Certainly  the 
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number  of  septic  cases,  the  character  of  the 
infections,  and  the  probable  causes  of  the 
infections  will  be  recorded  in  an  adequate 
record  system. 

But  harmony  of  purpose  at  staff  meetings 
and  clinical  facts  are  not  alone  enough.  The 
meetings  must  be  an  assembling  of  hve  people 
to  discuss  live  subjects  for  a  definite  purpose. 
Each  meeting  must  "get  somewhere." 

"Are  we  having  unnecessary  infections  in 
the  surgical  service?"  asks  the  head  of  the 
surgical  department  at  the  staff  meeting. 
Certainly  it  is  his  business  to  know  the 
answer  to  this  question;  and  in  a  broad  sense 
it  is  the  business  of  every  member  of  the  staff 
to  know  the  answer  to  this  question.  What 
are  the  facts?  Where  are  the  infections  com- 
ing from,  if  they  exist?  Whose  cases  are  they? 
What  or  who  is  to  blame?  Is  it  the  operating 
room  sterilization,  or  dressing  room  imcleanli- 
ness,  or  water  infection,  or  is  the  doctor  him- 
self to  blame?  Open  and  frank  discussion  of 
such  topics  will  lead  to  action  and  do  more 
for  a  hospital  than  an)^hing  else. 

But  let  us  not  assume  that  the  staff  meeting 
is  to  develop  into  a  scolding  bureau.  Let  us 
rather  assiune  that  every  man  and  every 
woman  is  doing  his  and  her  level  best  to  get 
good  results,  and  that  the  only  sure  way  to  get 
these  results  is  to  talk  about  the  failures.  More 
can  usually  be  accomplished  by  recognition 
of  merit,  kindly  expressed,  than  by  scolding. 

Again,  let  us  suppose  that  the  medical  ser- 
vice is  up  for  review.  Is  everything  going 
well  there?  Is  the  dietary  in  good  hands? 
Is  the  nursing  happy,  conscientious,  and 
adequate?  Are  patients  given  the  individual 
attention  they  need?  Is  the  hospital  clean? 
Is  the  air  kept  pure?  Is  the  humidity  right 
in  the  wards  and  in  the  rooms?  Has  each  case 
received  due  and  prompt  study,  aided  by 
competent  laboratory  reports? 

Is  there  any  reason  why  such  subjects  as 
these  should  not  be  discussed  by  the  staff 
with  freedom,  warmth,  and  candor?  Will  not 
suc^  discussion  increase  manyfold  the  effi- 
ciency of  the  hospital? 

Again,  the  staff  may  consider  the  material 
equipment  of  the  hospital.  Is  there  the 
necessary  apparatus,  let  us  say,  in  the  exam- 
ining room?    Let  us  suppose  that  there  is  not 


and  that  the  superintendent  says  that  he  has 
not  the  money  to  buy  the  apparatus.  If  the 
superintendent  reports  lack  of  funds  to  one 
doctor,  the  chances  are  that  the  doctor  will 
accept  the  report  and  let  it  go  at  that;  but 
if  the  superintendent  reports  to  the  staff,  the 
staff  should  not  and  will  not  be  casually  put 
off.  It  will  insist  upon  its  need  and  effec- 
tively lay  the  responsibility  upon  the  trustees. 
It  will  win. 

Is  there  co-ordination  between  the  depart- 
ments of  the  hospital,  and  co-operation  be- 
tween individuals?  Is  there  team-work?  li 
not,  the  hospital  will  fail,  for  success  and 
team-work  live  together.  It  takes  harmony 
in  all  departments  and  between  all  depart- 
ments to  spell  hospital  success.  To  establish 
the  habit  of  frankness  in  talking  about  these 
things  at  staff  meetings  will  do  much  to  create 
harmony. 

There  will  be  times  when  the  trustees  should 
be  present  at  staff  meetings  to  listen  to  whole- 
some truths  about  the  hospital  and  about 
themselves  and  about  individual  members  of 
the  staff.  More  good  can  be  done  in  fiw 
minutes'  talk  with  the  trustees  in  this  way 
than  can  be  done  in  a  whole  year  of  talk 
behind  the  backs  of  trustees. 

How  often  ought  staff  meetings  to  be  held? 
Often  enough  to  keep  up  the  active  interest 
in  the  work  of  the  institution;  often  enough 
to  keep  the  staff  members  talking  about 
hospital  progress  from  meeting  to  meeting; 
not  often  enough  to  cause  the  meetings  to  be 
a  burden  to  busy  doctors.  One  evening  a 
week  ought  not  to  be  too  much  to  ask  oi 
every  man  on  the  staff  of  a  hospital  to  spend 
at  staff  meetings. 

The  objection  is  sometimes  raised  that  "the 
staff  won't  come."  If  this  is  true,  why 
''won't"  the  staff  come?  The  real  answer  is 
perhaps  that  the  meetings  are  perfunctorj', 
uninteresting,  deadly  monotonous,  and  unin- 
structive.  If,  in  addition  to  the  purposes  d 
meeting  above  described,  two  or  three  dinical 
cases  can  be  shown  at  each  staff  meeting,  — 
cases  that  have  been  well  worked  up,  the 
records  of  which  are  complete,  the  resources 
of  the  hospital  being  exhausted  to  obtain  a 
diagnosis  of  the  disease,  and  if  all  these  poin^ 
are  brought  out  by  the  man  whose  case  is 
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being  shown,  and  if  there  is  instruction  and 
information,  —  then  the  staff  meetings  will 
be  like  meetings  to  which  those  same  medical 
men  gladly  go  hundreds  of  miles  to  attend. 

A  staff  member  does  not  have  to  be  a  star 
in  the  medical  sky  to  present  a  most  interest- 
ing and  instructive  case.  All  he  has  to  do  is 
to  have  an  interesting  case  and  to  present  the 
facts  marshaled  in  logical  order.  Then  he  will 
get  the  interest  of  his  fellows  on  the  staff,  and 
meetings  at  which  this  kind  of  work  is  done 
will  be  popular  and  productive. 

The  staff  meeting  in  every  hospital  ought 
to  be  a  red-letter  day  in  that  institution,  and 
everything  in  the  hospital  ought  to  radiate 
toward  ,  these  staff  meetings,  —  criticisms, 
complaints,  and  conunendation.  The  staff 
meetings  are  the  clearing-house  of  the  hospital. 
The  value  of  these  meetings  may  be  briefly 
summarized: 

I.   The  fostering  of  great-heartedness,  of 
determination,  of  courage,  and  of  desire  to 
grow  in  ability  and  worth.    With  right  com- 
radeship and  purpose,  the  difficult  task  be- 
comes the  interesting  task  and  excuses  for 
failure  give  way  to  action  towards  success. 
Too  much  value  cannot  be  attached  to  the 
right  spirit  of  service  in  a  hospital  staff;  and 
human  nature  is  such  that  we  need  constant 
sincere  interchange  with  our  fellows  to  keep 
that  spirit  at  its  brightest  glow.     ''Repeat  to 
me  every  criticism  you  hear,"  said  Pasteur; 
"I  shall  prefer  them  to  praise.'' 

2.  The  elimination  to  a  practical  degree  of 
incompetence,  negligence,  or  laziness  in  the 
dospitaiy  first,  because  the  staff  meetings 
serve  to  stimulate  and  to  inspire  each  member 
:o  his  highest  effort;  and,  second,  because 
elements  of  incompetence,  negligence,  etc., 
vill  become  so  plain  that  those  who  continue 
ruilty  will  either  voluntarily  resign  from  the 
)rivileges  of  practice  in  the  hospital  or  be 
equested  so  to  do.  All  of  this  means  pro- 
ection  to  the  patient. 

3.  The  internes  and  the  younger  men  in 
ledicine  today  will  in  a  brief  period  become 
he  masters  in  the  profession.  The  character 
f  their  leadership  will  depend  much  upon  the 
ispiration  gained  by  example  during  the 
axly  years  of  their  life's  work.  Fearlessness 
I  seeking  truth  and  evidences  of  honor  which 


will  develop  at  staff  meetings  will  put  into 
the  hands  of  internes  the  lights  which  shall 
bum  after  the  present  masters  are  gone. 

4.  Staff  meetings  in  time  will  be  productive 
of  data  relative  to  the  treatment  of  disease 
which  are  comparable  among  hospitals.  When 
the  practice  of  regular  staff  meetings  becomes 
general  among  hospitals  and  when  the  facts 
and  results  of  practice  are  regularly  summar- 
ized in  intelligible  form,  we  shall  have  a  mass 
of  information  which  will  not  only  lead 
directly  to  the  advancement  of  medicine,  but 
which  will  also  create  a  wholesome  rivalry 
among  hospitals  and  thereby  stimulate  fur- 
ther progress. 

PRACTICAL  POINTS  ABOUT  CASE  RECORDS 

1.  The  basis  of  a  good  case  record  is  keen 
native  ability,  sound  training  in  medicine,  and 
the  use  of  both  in  the  care  of  a  patient.  Upon 
the  condition  of  the  patient  depends  the 
extent  of  the  record.  The  record  consists  only 
of  such  facts  as  will  be  of  worth  to  the  patient 
in  the  study  and  treatment  of  the  case;  and 
to  the  profession  for  its  information  in  the 
treatment  of  similar  cases  in  the  future. 

2.  Whatever  the  nature  of  a  serious  illness, 
that  illness  has  a  relation  to  the  entire  body 
and,  though  briefly  stated,  this  relation 
should  be  recorded.  Novel  writing  under  the 
guise  of  case  records  is  a  waste  of  time,  energy, 
and  money. 

3.  The  psychology  of  case  records  is  ad- 
mirably designed  for  the  prosperity  of  the 
hospital.  A  patient  who  is  convinced  that 
his  case  has  been  wisely  studied  and  consid- 
ered of  sufllcient  importance  to  be  recorded 
is  usually  a  satisfied  patient.  A  bond  at 
once  results  from  this  procedure  between  the 
patient  and  the  hospital  to  their  mutual 
advantage.  Sound,  complete  physical  ex- 
aminations often  make  unnecessary  what 
seems  at  first  a  necessary  surgical  operation. 

4.  Insistence  upon  case  records  in  no  way 
reduces  the  practice  of  medicine  to  a  machine- 
made  process.  The  entire  process  is  human 
and  the  records  are  human  dociunents.  They 
are  the  sincerity  and  reality  of  good  woik; 
they  are  the  muffins  and  not  the  promise  of 
mufl&ns.  Good  records  have  something  in 
them  that  can  be  made  at  no  mill.   They  are 
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not  dull  facts  recorded  as  a  mere  routine. 
They  are  the  records  both  of  an  art  and  of  a 
science,  the  whole  design  of  which  is  shot 
through  with  the  purpose  to  prolong  life,  to 
relieve  suffering,  to  make  Ufe  glad  and  nutri- 
tious. They  are  a  chief  basis  of  progress  in  the 
medical  profession,  a  means  to  extend  the 
science  of  medicine  and  to  make  surer  medical 
practice:  and  when  the  value  of  case  records 
is  estimated  at  its  true  worth,  all  wavering  as 
to  the  task  of  keeping  them  will  end  in  deter- 
mination. 

5.  Who  is  to  be  responsible  for  hospital 
records?  The  old  saying  that  everybody's 
business  is  nobody's  business  appUes  to  case 
records.  If  the  records  are  worth  keeping  and 
if  they  are  worth  keeping  so  that  their  con- 
tents are  available  for  study  and  review,  then 
somebody  must  have  charge  of  them;  some- 
body must  check  them  up,  see  that  they  are 
all  promptly  complete,  conveniently  accessi- 
ble, and  protected  from  misuse.  In  a  small 
institution,  not  oversupplied  with  funds,  it 
may  be  wise  to  double  up  on  duties  in  this 
matter.  The  person  who  keeps  the  records 
may  also  have  other  things  to  do,  perhaps  in 
the  receiving  room,  or  in  the  bookkeeping 
department.  But  in  a  hospital  of  consider- 
able size  and  especially  in  a  hospital  of  great 
earnestness,  the  records  are  the  sole  responsi- 
bility of  one  person. 

Supervision  of  records  usually  falls  to  a 
woman;  and  if  the  woman  is  competent,  it 
may  be  understood  at  the  outset  that  she  will 
not  be  popular  for  a  long  time  at  least  with 
those  for  whom  she  works.  She  will  be  a 
nagger  and  a  nuisance  to  those  who  are  indis- 
posed to  keep  up  to  the  hour  with  their 
records.  She  will  have  to  appeal  to  the 
doctors,  and  sometimes  appeal  over  the  heads 
of  individual  doctors  to  the  staff  as  a  whole. 
But  by  insistence  upon  performance  of  duty 
the  recordkeeper  will  ultimately  win  the 
hearty  good-will  of  the  staff  and  render  also 
a  service  mightily  worth  while. 

6.  A  word  about  fihng  records  and  index- 
ing: If  records  are  useful,  they  ought  to  be 
continually  useful,  which  means  that  they 
must  be  accessible.  They  cannot  be  useful  if 
tied  in  bundles  indiscriminately  and  packed 
away  in  the  attic  or  basement. 


How  are  records  to  be  filed? 
they  must  be  Tiled  so  that  any  re* 
quickly  found  in  good  and  us: 
Many  methods  of  filing  records 
proposed  and  tried,  but  no  systei 
found  that  answers  better  all  pui 
the  envelope  system  or  the  vei 
system,  each  record  in  its  own  e 
folder.  The  patient's  name  and  i 
pears  on  the  comer  of  the  envelo[ 
so  that  one  may  readily  find  any  1 
system  of  binding  records  in  voli 
with  little  approval  in  practice.  T 
cannot  freely  be  taken  from  the  i 
hence  the  doctor  who  wishes  to  e 
record,  especially  of  a  j>atient  whc 
the  hospital  on  a  second  or  subset 
must  practically  have  an  abstra* 
that  record.  When  a  patient  co 
hospital  and  it  develops  that  he 
been  there  before,  the  new  recorc 
added  to  the  former  one.  It  is  no 
that  the  record  on  this  last  visit  s 
the  same  number. 

This  consideration  raises  the  ( 
indexing.  If  there  is  a  librarian 
pital  who  has  charge  of  the  recor 
make  her  service  most  useful  by  ke 
indices,  each  in  alphabetical  on 
cases  as  follows:  First,  an  index  ol 
of  the  patients;  second,  an  index 
diagnoses;  and,  third,  an  index  of 
affected.  Other  index  entries  a 
kept  which  concern  complication: 

Records  indexed  in  this  way  a 
for  the  purposes  of  the  literature 
pital  also  can  readily  find  the  pati 
where  the  patient  is  concerned  by 
for  the  purposes  of  the  literature  1 
can  pick  out  required  records  with 
If  a  staff  member,  for  example,  i 
pneumonia,  the  index  shows  all  ( 
monias  which  have  occurred  in  t 
including  those  with  pneumonia 
dary  complication.  Again,  if  tl 
writing  about  an  organ  or  the  di 
organ,  or  is  studying  some  probi 
to  a  certain  organ,  all  the  cases  th 
been  in  the  hospital  in  which  th 
organ  was  involved  can  be  procu 
delay. 
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Diederich's  instructions. 


tpplimJ  comphta  with  atcm—oriuM  and  JirtctionM  by 

R  &  CO.,  1771-1783  Ogden  Ave.,  Chicago 


ANNOUNCEMENTS 


l-MAKING  ADVANCE  IN  THE  ROENTGEN  ART 


trie  Company  announces  the  production  of  a  new  Roentgen  Ray 
Tube  known  as 


NJTROkEN 


aaim  auble  during  heavy  prolonged  mposurea  and  cannot  be  ovcr-reduced 

FuBlichnlailamitBmmmlal^rniiilhiitiilllbtmtlaetn  ngwrf 

PPLER  ELECTRIC  COMPANY.  '"--  _ 

173  E.  87th  Stnet.  NEW  YORK.  V.  S.  A.  ~ 
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Dr.  Charles  Get ger^ 8 

Electro-Operative  Surgical 

Bone  Instruments  and 

Accessories 

These  instruments  are  made  especially 
for  transplanting  bone,  dowel  making 
39  and  cranial  work.  Water  is  not  required 
to  keep  the  cutters  from  burning  the 
bone  when  using  these  instruments, 
because  of  their  slow  speed. 

A  few  of  the  many  advantages  not  found  in  any 
other  motor  bone  instruments  are:  Slow  speed, 
sterilization  of  motor,  its  great  power,  sim- 
plicity of  chuck,  and  firmness  with  which  it  can 
be  held.   Sterilizable  shell  is  included  in  the  set. 

Write  F.  A.  Davis  Pub.  Co.,  Philadelphia,  Pa.,  for 
Dr.  Charles  Geiger's  book  on  ''MODERN  OPER- 
ATIVE BONE  SURGERY/' 

The  Charles  Geiger  Mfg.  Co. 

St.  Joseph,  Missouri,  U.  S.  A. 
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Control  of  Flow 
Operation 


Use  S.  S.  White 
Nitrous-Oxid  and 
Oxygen.  Always 
reliable.  For  sale 
by  dealers  in  sur- 
gical or  dental 
supplies. 


You  should  know  more 
about  these  featuns  of 
S.S.  White  Nitroua-Ozid- 
Oxj^en  equipment  (with 
ether  attachment)  for 
surgical  anestliesa. 


Fullj/  Jexribed  in 
Catalog  R — maikd 

fiee    upon  repeat 
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Treatment  of  Lobar  Pneumonia 
With  Partially  Autolyzed  Pneumococci- 

"^Pheumococcus  Antigen 

IN  the  Journal  of  the  American  Medical  Association  (pages  759  to 
763 — ^March  16,  1918)  Dr.  E.  C.  Rosenow  has  reported  results 
in  the  trep.tment  of  lobar  pneumonia  with  partially  autolyzed 
pneumococd. 

His  wotk  has  established  the  harmlessness  of  this  antigen 
and  apparently  indicates  that  it  has  a  definite  beneficial  action 
on  the  disease,  especially  when  given  early. 

Supplied  through  the  regular  drug  trade  in  five  cc  rubber- 
capped  ampoule  viab.    Order  as  V-903. 


*Dr.  itoteaow*«  Pnmmococfw  Andgm  mint  not  !»•  coofiiied  widi  die  J 

vaodae  deviied  by  him  for  pfophyluda  ■grimt  infliiwiwi 

ELI  LILLY  &  COMPANY,  Indianapolis,  U.S.A. 
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ted  Low  Tone  Tuning  Forks 

Devioed  by  DR.  W.  G.  REEDER 

ortant  Announcement 

lie  to  deliver  the  firat  ffrkdiuted  low  tone  timing  forki 
I  ia  America.  These  forka  are  graduated  in  four  tone  in- 
t  64  double  vibratioa*  per  •econd.  They  are  free  from 
tranteed  to  be  perfect.  Otologists  who  have  been  miable 
■et  of  instruments  at  any  figure  since  the  war,  are  now 
product  at  a  nominal  price.  These  forka  are  indispensable 
nal  testing  of  the  ear,  especially  in  esses  erf  incipient  con- 
nd  thoae  in  «4iich  the  loiw  :r  tone  limit  is  disturiied. 

M  Faik.  16  ID  20  dmbla  vibratiDiu,   im  23M   indicfl  loos  mni  woclu 

Pri«»B!» 

m  Fwi.  24  to  2S  JduUc  nbiUioiii,  w  I9H  bcha  k»s  and  weslu 

Pricc*35!00 

IS   Folk,  32  b>  44  doubla  vibnEioflu,  ia    17  indus   lonf  Hiil  wci^l* 

UM  Fork,  46  to  64  double  nbrvCioiUt  it  14  indus  km<  and  wubt 

,      po«»s!so 

HARP   &   SMITH 

Esporfers    of  High   Cradt   Sargital  /nsd  umants  anJ 
HoapitJ  SappBt 
Betw«.Wib«bAn.«dMKLBM.  CHICAGO,  ILL. 
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A  Sharp  Knife  is  a  Satisfaction 
to  the  Surgeon 

The  Bard-Parker  Knife 

is  a  Sharp  Knife 

Handle  No.  3  carries  Blades  Nos.  10  and  II. 

Handle  No.  4  carries  Blades  Nos.  20,  21  and  22. 

Handles,  $1.00  each.     Blades,  $1.50  per  dozen. 

Case,  holding  two  handles  and  two  dozen  blades,  73c  each. 

Blades  are  packed  in  envelopes  containing  }^  dozen  blades  of  one  size. 
Your  dealer  can  supply 

Bard -Parker  Co.,  Inc. 


H 


37  E.  28th  St 


NEW  YORK 
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Why  Take  a  Chance 

with    poisonous    gemucides   like 
mercury  bichloride  or  phenol  and 

Why  Bother 

With  the  mconveniences,  instability  and  inaccuracus  of 
hypodilorite  solutions  when  in  CHLORAZENE,  Daldn'i 
noD-poisonoua,  non-irritating  antiseptic,  you  have  a  loft, 

ind  acaaate,  definite  chemical  compound  from  which  solutions 

ickly  made  by  simply  dissolving  the  tablets  or  powder  in  water? 

CHLORAZENE  U  one  of  the  mo«t  powerful  germicides  known 

CHLORAZENE  does  not  irriUto 

CHLORAZENE  is  lUUe  knd  convement 

CHLORAZENE  ji  chemp 


in)  nnd   Bwbit^  (Vooiwl)  wS 


THE  ABBOTT  LABORATORIES 

ne  Offic«  «nd  LBboimtorias,  D«pt.  SZ.  Chicago,  IHinoto 

Ilk       Seattle        San  Fnaciaco        Lo*  Angdea        Toronto        Bocobij 


ia  pcnnanently  sealed  so  that  the  cork  can- 
not become  loosened  in  handling,  thua  avoid- 
ing contamination. 

Awk  today  for  complete  price 
litt  of  Abbott  Bacterin*  in 
ampulmM  and  bulk  container*. 
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ANAESTHESIA 

APPARATUS  AND  APPLIANCES 

THE  CONNELL  GAS  OXYGEN 

METER  MEASURE  APPARATUS,  Four  Models 

THE    ANAESTHETOMETER 

DBLIVBRS  AUTOMATICAIXY   ANY  VOLUME  AND  PERCENT- 
AGE OP  ETHER  VAPOR  WITH  MATHEMATICAL  ACCURACY 

CONNELLm.lSSlSRoN  APPARATUS 


SEND  FOR  OUR  BOOKLET  S>cieni^  jdmaiieua 
IT  DESCRIBES  THE  VARIOUS  MACHINES  WE  MAKE 

SCIENTIFIC  APPARATUS  COMPANY,  Inc. 

162  WEST  34th  STREET  ...  NEW  YORK,  N.  V. 
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11  Hawley  New  Fracture  and  Orthopedic  Operating  Table  || 


Hundredi  of  theie  t^ilM  are  In  lue  In  our  Oovemment  Hoapltala  in  tbi*  country  and  kbroMl 
a«  tha«  !■  no  other  teble  which  will  anawer  the  lamc  purpoae*. 

IT  IS  INDISPENSABLB  IN  FRACTURE  WORK  AS  IT  MAINTAINS  'mS  RE- 
UNITED FRACTURE  PERFECTLY  UNTIL  THE  PLASTER  IS  SET  OR  THE  GRAFT 
IS  COMPLETED. 

Head  end  It  moraU«  to  facilitate  caay  and  free  acceM  to  the  b«ck  and  rfMutdert  for  ja^eta 
or  aplcaa.    Movable  Kctiooi  overlap  to  prevent  toft  parti  of  the  body  b  ...... 
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Pratt-Lowman 
Self -Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 

connection  with  the  Albee  Motor  Saw  method* 

Devised  by  Major  John  B.  Lowman,  M.C,  and  Captain 
R.  B.  Pratt,  M.C.,  U.  S.  Base  Hospital  No.  38. 

It  atfoitb  tiie  foDowing  advintifes: 


SIMPLICITY 

No  ports  to  be  tost, 
sterilise,  manipulate. 


EMgy  to  dean. 


DURABILmr 

It  not  only  gives  RETRACTION  of 
tissues,  but  also  DBPRBSSION  of 
them  with  an  unoomplicated  automatic 
lock  in  any  degree  of  retractiotu  Pressure 
upon  its  lower  surfsoe  by  the  weii^t  of 
the  limb  forcing  it  against  the  operating 
table  only  serves  to  increase  retraction 
and  locking. 


It  does  away  with  retraction  by 
and  with  this  the  danger  of 
in  the  operative  fidd  and 
operator  unhindered  in  the 
dectric  saw  and  diilL 


the 
of  tiie 


It  leaves  the  bone  in  a  higlier  plane  tlian 
the  surroiinding  tissues  and  so  otnriates 
the  danger  of  de  saw,  drill  or  spinning 
dialt  fmgaging  with  the  soft  tissues  or 
toweling. 


In  conjunction  with  an  orthopedic  tsble, 
assistants  can  be  diq>ensed  with  during 
that  stage  of  the  operation  in  which  tiie 
saw  or  drill  is  in  use. 


It  is  a  useful  addition  in  a  *^^^r**h%g  clinic 
in  that  it  renders  tlie  fidd  of  operation 
more  vidble  to  spectators. 

lyfade  in  several  sizes. 


Manufactured  by 

HARVEY  R.  PIERCE  COMPANY 

1801  Chestnut  Street        The  OCodem  Surgical  Imtntmtni  Sion  PHILADELPHIA 

PITTSBURGH  SALES  OFFICEt  3030,  3031,  3032,  3033  JENKINS  ARCADE 
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^JETZ-^^fT 


ELECTRIC  STERIUZER 

with  LatMt  Coa.1*meM 


Tny  ud  CsBtenti  Fmlj 
■uuctad.     Sida  Hudic  gn   Covet  A«T    fmn  SUbb. 
DnwiD|-off  FkiKCt  on  Side.    Huk  in  Four  Siaa. 
THE  ONLY  ELECTRIC   STERIUZEK  EQUIPPED 
WITB  WIKE-LESS  BEATER.     Hh  AutaoBtk  Cot- 
Oat,   flhnt  KifaUtiM  la  Tine  Decreet  u  SuiObB. 

The  Prometheiu  Electric  Co. 

24S  Eut  4ted  St.  N«w  Yorit 


Success  in  Electro-Therapy 

MANY  a  practitioner  can  trace  the  oriBin  of  hii  lucoen 
to  thepurchaieof  Ktmepieceof  good  apparmtui  whidi 
enabled  him  to  individualize  his  syitem  of  treatment  >ad 
give  hit  patients  lomething  which  they  were  not  gtltini 

With  the  Mcintosh  No.  4  Pol)<dne  Ueneiator  thown  yw 

have  a  meant  of  combating  the  long  train  of  sequelae  to 

abdominal  insufficiency — conditions  in  which  the  slow  tinu- 

ioidal  current  is  unexcelled. 

Aii  h'  f  /nliRiMw  Boat 


MclNTOSH  BATTERY  k  OPTICAL  COMPANT 
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Why  Not  Have  That  Satisfaction 

of  knowing  your  blood  pressure  readings 
are  taken  with  an  instrument  that  prove* 
its  readings?    That  instrument  is  the 

Sel^Veri^nS 
Sphygn«H 
manometer 
$25.00 

The  Tyeos  is 
abjolutely    aelf- 
verifying.    It  hu 
iustmentsi  rcquiret 
K^king.  Ifthepoint- 
[urns  to  zero,  the 

\                                              jrd»ler-s.    It  will 

your  good    will,   as 

;                                               ^edaifyuseholdit. 

Sykr/nstrvmentQin^niea 

ROCHESTER.  N.  Y.                           700 

iiilllllllHIillilllllllllilill'lVJlltl'UJJIIIIIIIIIIIIIIIIIIIHIIIIIIIIII 

HYCLORITE 

fRVn    For  Infected  Womdt 

The  reJults  obtained  from  the  usS'SfHyciorite"  in  the 
treatment  of  infected  injury  cases  are  daily  demon- 
strating the  efficacy  of  this  antiseptic  in  the  oxidiung 
of  toxins,  and  in  the  removal  of  necrosed  tissue  through 
solvent  action.     In  the?e  respects,  according  to  the 
work  reported  by  Miiroy  and  also  Austin  and  Taylor, 
hypochlorites  are  decidedly  superior  to  the  chloramin 

Hycloiit*  i*  always  ready  for  Im- 
Juat  add  water  and  apply. 

TlwnUDonMg.latiDc,ot  •riiliix  ia  makinr 
1  Dakin'i  ulution  fromHycloriu. 

Price,  32  oz.,  $1.25 

Ord^r  fr«n  Yawr  Smpply  Hamim 

--S2-„^.'*'   GENERAL  UBORATORIES 

ai2I"X-  ^^                  *"'  ^''*''  I>lckli«oii  St. 
rtwifi^.W-H.      MADISON        -       -       -       WISCONSIN 

Gwathmey  Apparatus 

is    not — to  aet  tl 

proportion, 
it  is — to  g*t  the 

proportion. 
Nor  is  it— to  knt 

the  amounts  in 

liters  or  gallons, 
but   it  is— to  kno 

what  you  are  doin 

As   an  iDcliotor  for  t 

maintenance  of  unlEoi 
anesthetic  conditions  t 
visible  gas   Bow  of   t 
"Sight  Feed"  iiah»o!uH 
reliable  and  perraanei 
\y  so. 

1919  ClAt 

THE  FOREGC 

47  WmI  42Bd  SI. 

American  Precision  Works 

ISSCefaSttel.NeiViikCil; 

We  Repair 

f AND  EQU1P£SAME  WITH 

new-Safety  Pressure(;auge-NEW 
We  Develop 

INVENTIONS  AND  MANUFACTURE  ALL 

KINDS  OF  SPECIAL  MEDICAL 

APPARATUS. 
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27H  JMkMMi  Bl*d. 


CHICAGO,  ILL. 


The 

Pad  Without  a  Fault 


It  has  none  of  the  drawbacks  of  other 
electric  pads.  It  is  so  near  perfection 
that  it  is 

Guaranteed  For  One  Year 

The  Goodwill  Thermostatic  control 
gives  positive  temperatures  ranging 
&om  ioo°  to  i8o°.  Used  and  endorsed 
by  leading  hospitals  and  physidaos. 
Monty  back  if  not  saiis^.  Price  $7.00. 
Order  tcMiay. 

GOODWILL  ELECTRIC  CO. 

as  E.  VHH  BUREH  ST.  DEPI. «  CHICAQO 


Surgical 
Dressings 


The  Standard  for 
25  years 

BAUER  CSb  BLACK 

Chicago         New  York  Toront 


WE  CAN  SUPPLY  YOU 
WITH 

Gauze  and  Bandages 


Pncmw  upon  rtqamat 

The  Good  Manufacturing  Co. 

156  N.  W*Ua 
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Some  New  Surgical  Books 

HULL — Surgery  In  War  {2nd  Edition) 

210  IQustrationSy  Including  Colored  Plates.  8vo,  xv,  +  624  Pages.  Cloth,  $6.00 
Postpaid.  By  Aured  J.  Hull,  F.R.C.S.,  Lieut-Col.,  Royal  Army  Medical  Corps; 
Surgeon,  British  Expeditionary  Forces  in  France.  With  a  Preface  by  Lieut-General 
T.  H.  J.  C.  Goodwin,  C.B.,  C.M.G.,  D.SO.,  Director-General  Army  Medical  Service 
of  Great  Britain.    With  Contributions  by  Several  Eminent  Surgeons  at  the  Front. 

BINNIE — ^Regional  Surgery 

A  Treatise  by  Eminent  Surgeons.  Three  Octavo  Volumes  Covering  Every  Phase  of 
Modem  Surgical  Practice.  Edited  by  John  Fairbaisn  Binnie,  A.M.,  CM.,  Surgeon 
to  General  Hospital,  Kansas  City.    With  1 100  Illustrations.    Cloth,  $2 1 .00  Postpaid. 

WALLACE — War  Surgery  of  the  Abdomen 

By  Ctjthbert  Wallace,  C.M.G.,  F.R.C.S.,  M.B.,  B.S.  (Lond.)  Surgeon,  St. 
Thomas'  Hospital;  Consulting  Surgeon,  British  Armies  in  France.  With  26  Illustra- 
tions.   8vo.    Cloth,  $3.00  Postpaid. 
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CASE  RECORDS 

Edited  by  Lt.-Col.  Richard  C.  Cabot,  M.  R.  C,  A.  E.  F. 

Proftssw  of  Clinical  Msdidns,  Harwd  Msiical  School,  and 

Lt.-Col.  Hugh  Cabot,  C.  M.  G.,  R.  A.  M.  C,  B.  E.  F.,  France 

Assistant  Professor  of  Gonito-Urinary  Snrgsry,  Haroard  Medical  School 

A  weekly  series  of  diagnostic  problems  with  discussions  and  necropsy  findings,  so 
arranged  that  the  reader  can  give  himself  the  discipline  of  the  original  dinico-patho- 
logical  exercises  held  at  the 

MASSACHUSETTS  GENERAL  HOSPITAL 


THE  WAR  TEST.  The  vahie  of  the  series  has  been 
proved  by  vigorous  growth  in  circulation  during  the  past 
year.  Subscribers  are  constantly  sending  such  comments 
as  these: 

"In  all  my  thirty-five  years  of  practice  no  medical 
journal  has  afforded  me  so  much  satisfaction  as  the  *Case 
Records';  in  fact,  in  my  opinion  none  can  compare  with 
them  in  practical  usefulness." 

*'  I  find  them  indispensable."  "  Of  inestimable  value." 
"  An  aid  past  all  description." 

Published  by  the  MaMachuaetts  General  Hospital,  Boston.    Subscription  $5.00  per 
annum  in  advance.    Checks  should  be  made  payable  to  the  Hospital. 
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NOTED  BOOKS 


CORNWALI^— A  Clinical  Treatise  on  DiseaMS  of 
tilieHeart    Price $1.50 

FLUHRER— Principlea  of  Treatment  of  Broken 
Limbs.  21  half-tone  plates  and  11  textual 
figures.    Price $3 .00 

FOSTER— Diagnosis  from  Ocular  Symptoms. 
Price $6.00 

HART— The  Diagnosis  and  Treatment  of  Ab- 
normalities of  me  Myocardiac  Function.  248 
Illustrations.    Price $4. 50 

KAUFFMANN— Care  of  tiie  Montii  and  Teetii. 
Price $0.60 

MITCHELIr-Tlie  Doctor  in  Court  2d  edition, 
much  enlarged.    Price * fl -50 

STERN— Fasting  and  Under-Nutrition  in  tlie 
Treatment  of  Diabetes.    Price $2.00 

STRONG — ^Modern  Electro-Therapeutics.  New 
edition,  95  illustrations.    Price $2 .  00 

BARDELEBEN  and  HAECXEL^Applied  Anat- 
omy. In  colors.  One  volume,  204  woodcuts 
with  explanatory  text.    Price $8.00 

TOLDT— Atlas  of  Anatomy  for  Students  and 

General  Practitioners.    Revised  edition.    1505 

illustrations. 

VOLUMXI 

A.— TIm  Rcfiont  of  the  Hamui  Body  CFtcuni  1  to  5). 

B.— OMeology  (Ftiiuns  6  to  377).    With  Index. 

C— Arthroloiy (Fifarei 378 to 49$).   Withladac $6.00 

yoLuian 

D.— 'MtoIoot,  with  A  Sapplement  on  the  Ajutony  of  Hernia 

mgttiee499to640).    ^ithlndez. 
E.— Spkodmokgy  (Fifone  641  to  932).    WOk  lades. . .  .$7.00 

YOLUMBin 

F.— Aageiology  (FifUTM  933  to  1123).    With  Index. 
G.— Neurology. 

H.— The  Oigane  of  the  Scoeet  (Figuici  1124  to  ISOS.     With 
Index 111.00 

Three  Volumce  complete,  124.00. 

KRAUSE— Surgery  of  the  Brain.  With  199  (17 
of  which  are  in  colors)  illustrations  in  the  text, 
122  figures  on  60  Plates  in  colors  and  2  half-tone 
plates,  over  1200  pages.  3  vols.,  Art.  Lea. 
Price $20.00 

TANZI— Mental  Diseases.  132  illustrations. 
Price $7.50 

BIRK— Diseases  of  Infancy.    Price $3.50 


SHEFFIELD— Tlie  Backward  Baby.  Price.. $1.50 

ADAM— Ophthalmoscopic  Diagnosis.     18   iUus- 
tiations  in  the  text    86  colored  figures. 
Price $7.00 

TIBBLES— The  Theory  of  Ions.    Price $1.00 

GEEEFF— External  Diseases  of  the  Eye.  84  col- 
ored illustrations.  (New  Edition).  Price. . .  $7 .00 


ROEMER— -A  Text-Book  of  Ophthalmology  in  the 
Form  of  Clinical  Lectures.  186  black  and  white 
illustrations  in  the  text  and  58  figures  in  colors. 
896pages.  (New Edition).  Price $6.00 

GOURAUD— What  Shall  I  Eat?  Price $2.00 

ASCH— <}onorrhea  (New  Edition).  Price. . .  $1 .50 

OPPENHEIMER—Practical  Points  in  Gononfaea. 
Price $1.25 

RUMPEL— Cystoscopy.  107  illustrations  (85  is 
colors).  Price $6.00 

CARLSON— Obstetrical   Quiz  for   Nurses. 
Price $1.7S 

BISCH— Sexual  Life  of  Woman.  Illustrated. 
Price $6.00 

KRAirSE  (RUDOLPH)— Normal  Histology^  In- 
cluding Microscopical  Anatomy.  502  pages,  30 
figures  in  the  text,  208  magnificent  illustrations 

in  many  colors  on  98  plates.  Part  I $0. 75 

Part  II 5.50 

KRAUSE  (RUDOLPH)— Textbook  of  Histolocr- 

Illustrated.  Price $3.00 


SENATOR-KAMINER— Health  and  Dii 
Marriage  and  the  Married  State.  Price. .  .$6.00 


KLOPSTOCK       and 
Chemistry,  Microscopy  and  Bacteriologj.    70 

illustrations  (27  in  colors).  Price $3.50 

McBRIDE— Alcoholism— Drug  Narcotiflan. 

Price $2 .  50 

WOODRUFF— Effects  of  Tro^cal  Light  on  White 
Men  (Medical Ethnology).  Price $3.50 

FOREL — ^The    Sexual    Question.     Illustrated. 
Price $5.00 

KRAFFT-EBING— Psychopathia  Sexnalts. 
Price $4.00 
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One  o(  the 
really  worth-while 
books  of  the  year 


903  pages   +    xxxii, 

223   illustrations,  11 

full-page     plates     in 

colors. 

Price,silk  cloth  $7.50 


the  last 

word  on  acidosis 

Nothing  terrorizes  a  surgeon  more  than  the 
development  of  acidosis  in  a  patient. 

Much  of  the  mystery  surrounding  this  condition 
has  been  cleared  up. 

Much  has  been  done  in  an  experimental  way  to 
enable  the  surgeon  to  detect  the  development  of 
this  condition,  and  there  are  effective  methods 
that  can  be  employed  to  prevent  it. 

— ^these  points  on  acidosis,  and  many  other 
important  ideas  concerning  physiology  that  are 
of  value  to  the  surgeon  are  brought  out  in  the 
new  book  by  Doctor  Macleod  on — 

Physiology  and 
Biochemistry 

in  Modern  Medicine 

Every  surgeon  should  have  a  copy  of  this  book.  Its  teaching  is  one 
of  the  chief  comer  stones  of  a  well-balanced  surgical  foundation. 
The  whole  subject  of  physiology  and  biochemistry  has  been  covered 
in  an  entirely  different  manner  in  this  new  work,  and  it  has  been 
pronounced  by  critics  everywhere  as  a  work  of  the  highest  order. 

By  J.  J.  Macleody  M.B.»  Professor  of  Ph3^iology  in  the  University 
of  Toronto;  formerly  Professor  of  Physiology  in  Western  Reserve 
University.    Assisted  by  Roy  G.  Pearce,  B.A.,  M.D.,  Director 
of  Cardio-Respiratory  Laboratory  of  Lakeside  Hospital;  and      •** 


by  other  well-known  physiologists. 

ISnf  ou  should  not  deny  younelf  for  another  day  the  SERVTCE  that 
you  will  derive  from  a  study  of  this  great  book.     No  use  ivriting — 
just  sign  the  attached  coupon  and  mail,  but  do  it  today,  NOW,      ^V 
before  you  lay  aside  this  journal.  ** 


C.  V.  Mosby  Co. 

Medical  Publishers 
ST.  LOUIS    -    U.S.  A.    ./ 


V     Surg. 

y   G.  6i  o. 

•*  C.  V.  MOSBT 
COMPANY 

StLMds 
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^«        C(^y  of  MacI«od  — 
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*         Madicina,  tor  which  I  en- 

c1o!ie  my  check  for  $7.50.  or 

you  may  charge  to  my  account. 


Name. 


Write  for  a  cop^  of  our  new  88-page 
catalog  of  Medical  Books. 
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Books  for  Surgeons 


ASHHURST— Surgery 

Over   looo  infonnative   illustra- 
tions, mostly  originals. 

Octavo,  1 140  pages,  1039  illustrations. 

Cloth,  I6.00. 

BREWER— Surgery 

A  complete  reference  work  by  a 
master  of  clinical  surgery. 

Octavo,    1020    pages,    523    illustrations. 
3d  Ed.  Cloth,  $5.50. 

BROWN— Oral  Surgeiy 

'  Up-to-the-minute  on  war  surgery, 
conductive  anesthesia,  focal  infec- 
tion, etc. 

Octavo,    734    pages,    590    illustrations. 
New  (jd.)  Edition.  Cloth.  $7.00. 

LYNCH- Rectum  and  Colon 

Operative     steps     are     carefully 
shown. 

Octavo,    5q6    pages,    228   engravings,   9 
colored  plates.  Cloth,  $5.00  net. 

DAVISON  &  SMITH— 
Autoplastic  Bone  Surgery 

A  comprehensive  study  of  trans- 
plantation of  bone,  bone  regenera- 
tion and  repair. 

Octavo,  369  pages,  174  engravings. 

Cloth,  $3 -so- 

KANAVEL— Infections 
of  the  Hand 

Invaluable  to  surgeons  doing  in- 
dustrial work  or  still  in  Military 
Service. 

Octavo,  498  pages,  x6i  illustrations. 
3d  Ed.  Cloth,  S4.00  net. 

SPEED-^Frachires 
and  INsIocations 

A  sound  and  practical  exposition 
of  this  subject. 

Octavo,  888  pages,  656  engravings. 

Cloth,  $6.03. 

STIMSON— Fractures 
and  Dislocations 

No  one  treating  these  conditions 
can  a£foxxl  to  be  without  this 
leading  authority. 

Octavo.  946  pages,  514  illustrations,  39 
full    page    plates.       New   {8tk)   Edition. 

Cloth,  $6.00. 

WARREN— Principles  and 

Phidice  of  Surgery 

A  clear  account  of  present-day 
methods  by  a  famous  English 
operator. 

Two  octavo  vols,  about  700  pages  each, 
504  orii^mal  illustrations.       Cloth,  $7.50. 


CRAGIN— Obstetrics 

Based  on  over  35,000  deliveries,  covers 
subject  completely. 

Octavo,  858  pages,  512  illustrations. 

Cloth,  $6.00. 

DUDLEY— Gynecology 

Twenty-two  drawings  show  steps  in 
Myomectomy  and  H3rsteromyomec- 
tomy,  twenty-five  on  Perineorrhaphy. 

Octavo,  795  pages,  463  illustrations.  6th 
Ed.  Cloth,  $5.00. 

FINDLEY — Gynecology 

A  complete  exposit'on,  covering  many 

points  not  generally  found  in  such 

works. 

Octavo,  954  pages,  670  illustrations. 

Cloth,  $6.00. 

JELLETT*— Practice  of  Gynecology 

By  a  foremost  English  authority, 
operations  described  with  profuse 
illustrations. 

Octavo,  618  pages,  385  illustrations. 

Cloth.  $6.00. 

HAYDEN— Venereal  Diseases 

Emphasizes  the  practical  clinical  as- 
pects, and  proven  methods  of  diagno- 
sis and  treatment. 

13  mo.,  365  pages,  133  engravings.    4th  Ed. 

Cloth,  $3.50. 

THOMPSON— SypUfis 

Immediately  recognized  as  a  leading 
authority.  Illustrations  are  largely 
photographs  from  the  author's  prac- 
tice in  Hot  Springs. 

Octavo,  415  pages,  84  illustrations. 

Cloth,  $4.35. 

CABOT— Modern  Urology 

The  latest  Urology,  covering  every 
phase  of  Urology,  by  the  country's 
leading  Urologists. 

Two  octavo  volumes,  over  700  pages  each,  633 
engravings,  17  plates.  New. 

Per  volume:  Cloth,  $7.00,  net. 

VEDDER— SyphiBs  and 
PubBc  Health 

Covers  Infection,  Transmission,  Pro- 
phylaxis, Control,  Wassermann  Tech- 
nique, etc. 

13  mo.,  315  pages.  Cloth,  $3.35. 

JELLIFFE4WHITE— 

Diseases  of  the  Nerrous  Syst^n 

War  psychoses  and  psychoneuroses 
covered — ^increased  space  on  diseases 
of  the  glands  and  internal  secretions. 

Octavo,  938  pages,  435  illustrations.  New  (jd) 
Edition.  Cloth,  I7.00. 


BACON— Otology 

Text  on  suppurative  inflammation 
of  labyrinth  entirely  revised,  also 
on  adenoids,  enlarged  tonsils, 
submucous  resection  of  nasal 
septum,  etc. 

xsmo.  583  pages,  306  illustrations.  New 
(7ih)  Edition.  Cloth,  $3.00. 

BALLENGER— The  Ear, 
Nose  and  Throat 

The  outstanding  authority  in  its 
field.  The  His  leukocyte — extract 
therapy  in  detail. 
Octavo,  1080  pages,  556  illustrations,  4th 
Ed.  Qoth,  %s.so . 

BALLENGER  &  WIPPERN 

— ^The  Eye,  Ear,  Nose  &  Throat 
Covers  the  specialty  of  the  four 
organs,  as  developed  from  clinical 
experience. 

Z3  mo..  C34  pages,  x88  illustrations.  New 
{ad)  Edhion.  doth,  $3-50. 

CARTER— Nutrition  and 
Clinical  Dietetics 

Modem  and  giving  special  atten- 
tion to  diet  in  relation  to  Surgical 
operations. 

Octavo,    646    pages,    illustrated.     New. 

Cloth,  $5.50. 

AARON— Diseases  of 
the  Digestive  Organ 

Symptoms;  analysis  of  stomach 

and  duodenal  contents,  and  feces; 

diagnosis    and    treatment — given 

clearly. 

Octavo,    818    pages,    173    illustrations. 

New  {2d)  Edition.  Cloth,  $7.00. 

LUMB — ^Systematic  Treatment 
of  Gonorrhea 

The  therapeutic  measures  found 

most  practical  in  Great  Britain's 

campaign  against  venereal  disease. 
13  mo.,  119  pages.  Cloth,  $1.50. 

BRAUN— Local  Anesthesia 

The  various  means  and  aids, 
effects,  toxic  actions,  methods, 
technique,  value  and  indications. 

Octavo,  399  pages,  315  illustrations. 

Cloth,  $4.35  net. 

TREVES— Surgical 
Applied  Anatomy 

Every  chapter  revised,  27  new 
illustrations.  Considerable  addi- 
tions to  "Orthopedic  Anatomy," 
necessary  for  successful  treatment 
of  stiffened  joints  and  disabled 
limbs. 

za  mo.,  703  pages,  153  illustrations  largely 
colored.  New  (//A)  Ed.    Cloth,  $3.00  net. 
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=  Adopted  by  the  Nation 

as  "standard"  for  Army  and  Red  Cross  service,  and  therefore 
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front  and  in  training  camps,  the 

National  p"»!L.  Sterilizer 
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the  annoyance  of  using  slowly  or  imperfectly  soluble  hypodermic 
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needles. 
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OBSERVATIONS  ON  THE  PATHOLOGY  OF  FOREIGN  BODIES  IN  THE 

AIR  AND  FOOD  PASSAGES 

Based  on  the  Analysis  of  628  Cases^ 

By  chevalier  JACKSON,  M.D.,  F.A.C.S.,  Philadelphia 


THIS  paper  will  not  deal  systematically 
with  all  phases  of  the  subject,  because 
to  do  so  would  be   to   repeat  much 
matter  that  has  previously  been  written  by 
the  author  and  collected  in  textbook  form 
(i).    It  would  seem  more  profitable  use  of 
time  and  space  to  deal  with  new  phases  or 
new  observations  on  the  previously  considered 
phases  of  the  subject.   To  report  many  cases 
in  extenso  would  unduly  lengthen  this  paper; 
therefore,  witli  a  few  important. exceptions, 
comments  on  cases  will  be  inserted  here  and 
therey  as  may  seem  apropos,  and  a  table  of 
cases  will  be  appended. 

Autoptical  opportunities  have  been  limited 
to  a  single  case;  therefore,  mpst  of  the 
>bservations  herein  concern  the  living  pathol- 
)gy,  endoscopically  observed. 

The  author  regards  himself  as  very  fortu- 
late  in  having  had  a  suflSciently  large  experi- 
:nce  to  afford  many  opportunities  to  contrast 
he  endoscopic  appearances  of  recently  as- 
pirated foreign  bodies  with  cases  of  prolonged 
ojourn  of  other  foreign  bodies  of  the  same 
r  similar  physical  character.  Thus  we  are 
ble  to  record  and  contrast  the  immediate  and 
le  later  pathological  changes  produced  by 
lort  and  by  prolonged  presence  of  a  foreign 
3dy  in  the  air  passages.  Unfortunately,  a 
milar  opportunity  has  been  afforded  to  only 
slight  extent  in  regard  to  foreign  bodies 


in  the  oesophagus;  for,  while  recent  oesopha- 
geally-lodged  foreign  bodies  are  very  numer- 
ous, cases  of  prolonged  sojourn  are  much  less 
common  in  the  gullet  than  in  the  air  passages. 

Results  of  bronchoscopy  and  ossophagoscopy. 
Though  treatment  is  not  within  the  scope  of 
the  present  paper,  it  may  be  germane  merely 
to  mention  the  fact  that  with  the  develop- 
ment of  roentgenography  for  diagnosis  and 
of  bronchoscopy  and  oesophagoscopy  for  re- 
moval, the  future  should  see  very  few  cases 
of  prolonged  sojourn  of  foreign  bodies  that 
have  entered  through  natural  passages.  Sta- 
tistics in  the  author's  clinic  remain  about  the 
same,  namely  98.1  j)er  cent  of  successes;  the 
slight  diminution  being  due  to  the  fact  that 
an  increasing  percentage  of  the  easier  cases 
is  eliminated  by  the  successes  elsewhere, 
resulting  in  an  increasing  percentage  of  pa- 
tients arriving  with  pathologic  complications 
or  with  complicated  mechanical  problems. 
Our  mortality  has  been  less  than  one-half  of 
I  per  cent  directly  attributable  to  the  endo- 
scopic procedure.  Taking  together  all  deaths 
from  any  cause  whatever  within  one  month 
after  endoscopy,  the  mortality  has  been  1.9 
per  cent. 

Ultimate  results  after  removal  of  the  foreign 
body  in  long-standing  cases.  From  a  pathologic 
viewpoint  it  is  unfortunate  that  we  have  had 
no  autoptical  opportunities  in  any  of  the 
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cases  from  which  we  have  removed  a  foreign 
body  of  prolonged  sojourn.  Of  the  23  cases  in 
which  the  foreign  body  had  been  present  for 
periods  ranging  from  2  months  to  26  years, 
all  of  the  cases  recovered  perfect  health  ex- 
cept two.  One  of  the  two  died  about  a  month 
after  removal  of  a  nail  that  had  been  in  the 
lung  for  4  years.  Postmortem  was  unobtain- 
able; but  the  symptoms  pointed  clearly  to 
embolism  of  the  middle  meningeal  artery. 
The  child  was  known  to  have  an  endocardial 
lesion  secondary  to  the  septic  pulmonary 
focus;  but  whether  the  embolus  was  from  this 
or  from  the  primary  infective  focus  in  the 
lung,  obviously  could  not  be  determined  (4). 
The  other  fatal  case  died  of  some  thoracic  or 
abdominal  condition  of  sudden  onset,  the 
nature  of  which  could  not  be  determined.  He 
had  been  playing  about  outdoors,  apparently 
in  good  general  health.  No  autopsy  was 
obtainable  (4). 

The  recovery  of  limg  tissue  fjrom  such  ex- 
tensive and  prolonged  suppurative  processes 
as  those  present  in  some  of  the  cases  is  very 
remarkable  (see  Roentgenograms,  17  and 
18).  The  case  of  Mrs.  K.,  from  whose 
limg  we  removed  a  glass  collar  button  that 
had  been  in  the  lung  for  26  years,  is  one  of 
the  most  interesting.  She  had  emaciated  from 
septic  toxaemia  until  she  weighed  only  98 
pounds.  Two  years  after  removal  of  the 
collar  button  she  had  regained  perfect  health 
and  today  weighs  182  pounds.  The  physical 
signs  over  the  lungs  show  no  abnormalities 
(5).  All  of  the  other  cases  made  good  re- 
coveries, except  the  two  cases  noted  above 
(21  recoveries,  2  deaths,  out  of  23  cases. 
No  operative  mortality).^  In  some  of  the 
cases  it  was  necessary  to  dilate  a  cicatricial 
stricture  to  gain  access  to  the  foreign  body  for 
removal.  It  seems  unlikely  that  from  a  single 
dilatation  the  lumen  would  remain  dilated; 
but,  of  course,  it  must  be  remembered  that 
the  lumen  of  the  stricture  was  occupied  by 
the  foreign  body  which  was  itself,  by  its  bulk, 
a  large  factor  in  the  obstruction;  so  that 
probably  the  better  drainage  was  due  as 
much,  if  not  more,  to  the  removal  of  the 
foreign  body  which  occluded  the  strictured 

I  Seven  recent  cases  are  not  included;  because,  though  now  recover- 
ing rajudly,  time  enough  has  not  yet  elapsed  to  class  them  as  cured. 


lumen.  Granulations  are  also  an  impediment 
to  drainage.  While,  doubtless,  they  do  not 
disappear  for  some  time,  yet  it  is  logical  to 
suppose  they  would  gradually  recede  after 
the  removal  of  the  cause  of  their  presence. 
Their  recession  would  constantly  improve 
drainage.  Repetition  of  the  bronchoscopic 
dilatation  of  a  bronchial  stricture  for  the  im- 
provement of  drainage  is  very  easily  carried 
out  without  anaesthesia;  but,  so  far,  our 
foreign-body  cases  have  not  seemed  to 
require  it. 

VARIOUS     CLASSES     OF    FOREIGN     BODIES 

The  list  below  includes  the  various  classes 
of  substances  I  have  removed  from  the  air 
and  food  passages.  Needless  to  say  it  has 
been  impossible  to  distinguish  a  different 
kind  or  degree  of  inflammatory  reaction  pecu- 
liar to  each  class.  On  the  other  hand,  I  have 
been  able  to  distinguish  a  marked  charac- 
teristic and  immistakable  difference  between 
certain  classes. 

The  following  is  a  classified,  not  an  itemed 
list.  In  the  absence  of  complete  chemical 
analyses  of  the  particular  specimens,  the 
exact  composition  of  some  of  the  alloys  is 
somewhat  uncertain.  The  combinations  ait 
those  in  common  use  in  the  arts  and  trades. 

Metals 
Iron,  wrought. 
Iron,  cast. 
Iron,  malleable. 
Steel,  low. 

Steel,  low,  galvanized. 
Steel,  low,  nickel-plated. 
Steel,  low,  copper-plated. 
Steel,  tool,  tempered. 
Steel,  tool,  untempered. 
Brass  (an  alloy  of  copper  and  zinc,  sometimes  oa 

also). 
Brass,  high. 
Brass,  low. 
Brass,  cast. 
Brass,  lacquered. 
Brass,  nickel-plated. 
Brass,  gold-plated. 
"Brass"  plating. 
Copper,  pure  (practically). 
Copper,  alloyed  with  tin  (bronze). 
Copper,  alloyed  with  lead  (pewter). 
Copper  plating  on  steel. 
Gold,  solid,  pure  (practically). 
Gold,  Med. 
Gold  plating. 
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Silver,  pure '(practically). 
Silver,  alloyed. 
Silver  plating. 
Tin  plating. 
Tin,  alloyed  with  lead. 
Tin,  alloyed  with  silver  and  mercury. 
Tin,  alloyed  with  copper  (bronze). 
Lead,  pure  (practically). 
Lead,  alloyed  with  copper. 
Lead,  alloyed  with  tin. 
Lead,  alloyed  with  antimony  (?). 
Lead,  alloyed  with  bismuth  (?). 
(These  alloys  are  the  usual  ones  in  pewter  of 

which  we  have  had  many  instances  as  foreign 

bodies). 
Zinc  (galvanized  coating  on  iron  and  steel). 
Zinc,  alloyed  with  copper  (brass). 
Zinc,  probably  present  in  other  alloys. 
Nickel,  alloyed  with  copper. 
Nickel  plating  on  iron,  steel  and  brass. 
Aluminum,  pure  (practically). 
Mercury,  as  an  amalgam  with  tin  and  silver. 
Antimony,  alloyed  with  lead. 
Bismuth,  alloyed  with  lead. 

Minerals  (other  than  metals) 

Glass.  Anthracite  coal. 

Enameled  ware.  Pebbles. 

Porcelain.  Diamonds. 


Animal 

Bones,  mammals. 
Bones,  mammals,  pro- 
cessed. 
Bones,  birds. 
Bones,  fish. 
Meat,  mammals. 
Meat,  birds. 
Meat,  fish. 
Teeth,  human. 
Cartilage,  human. 


substances 

Wool  fiber. 
Hair  (bristles). 
Horn  (buttons). 
Pearl  shell. 
Shellac. 
Seed  lac. 
Entozoa. 
Blood  clots. 
Cheesy  debris. 
Ivory. 


Vegetable  substances 

Nut  kernels.  Celluloid,  jewelry,  poker 
Nut  shelb.  chip. 

Seeds.  Paper. 

Hulls.  Vegetable  " ivory." 

Burrs.  Wood. 

Grasses.  Rubber,  soft. 

Fruit  pits.  Rubber,  hard. 

Fruit  pulp.  Lacquer. 
Cotton  fiber. 

'corrosion"  and  other  changes  in  the 

foreign  body  itself 

From  a  viewpoint  of  biologic  chemistry 
his  question  is  of  only  academic  interest. 
Jut,  clinically,  it  bears  importantly  on  the 
[uestion  of  reaction  of  the  tissues  to  the 
Tesence  of  the  foreign  body,  not  only  by  the 
hanges  in  the  physical  qualities  of  the  sur- 


face, rendering  smooth  surfaces  rough  and 
mechanically  irritating  when  moved  about 
by  pulsatory,  respiratory,  and  bechic  forces; 
but,  conceivably,  in  the  chemicals  given  off 
in  the  dissolving  or  in  the  corrosive  processes, 
the  penetration  and  incubation  of  the  bacteria, 
etc. 

Wrought  iron  and  steel  foreign  bodies  appear 
in  our  case-records  as  having  been  present  in 
the  lung  for  j)eriods  var)dng  from  2  hours  to 
II  years.  In  one  case  time  was  unknown, 
probably  since  boyhood  of  a  man,  aged  23 
years.  From  examination  of  the  sj)ecimens  it 
seems  certain  that  corrosion  takes  place 
rapidly  at  first  and  more  and  more  slowly  as 
the  crust  of  corroded  metal  acciunulates. 
The  metal  in  three  cases  (400,  410  and  569) 
became  a  mere  mass  of  corroded  material 
resembling  coke.  It  lost  its  tensile  strength 
and  crumbled  when  pulled  upon  by  forceps. 
The  tissues  had  built  around  it  in  both  these 
cases  a  cicatricial  encasement  with  a  narrow 
strictured  neck  from  which  pus  escaped,  but 
through  which  there  seemed  no  possibility  of 
the  corroded  material  being  extruded  either 
in  cnmibs  or  en  masse.  In  a  nimiber  of  cases, 
notably  Case  408  the  bulk  of  the  foreign  body 
was  greatly  increased  by  the  heavy  corrosive 
crust,  thus  interfering  with  drainage.  The 
polish  disappeared  from  blued  steel  pins  in  2 
days  in  some  instances  and  corrosion  was 
always  manifest  when  the  pin  had  been  in  4 
dajrs  or  longer.  Galvanized  coating  on  steel 
staples,  nails,  etc.,  disappears  totally  in  i}4 
years,  as  shown  in  Case  Fbdy.  409.  The  staple 
in  this  case  was  corroded  quite  deeply,  a 
thick  crust  covering  all  parts  of  the  staple. 
This  crust  was  black  when  the  staple  was 
removed;  but  when  dried  had  rather  a  reddish, 
rusty  appearance.  This  reddish  appearance 
was  not  noticeable  on  any  of  the  other  cor- 
roded steel  or  iron  foreign  bodies.  The  rapid 
disappearance  of  the  galvanized  coating  from 
galvanized  steel  foreign  bodies  may  be 
favored  by  galvanic  action. 

Cast-iron  bodies  we  have  not  had  in  suffi- 
cient number  justly  to  compare  the  degree  of 
corrosion.  Case  Fbdy.  550  was  one  of  cast 
iron  in  the  bronchus  for  3  days.  In  this  short 
time  good  tool  steel,  such  as  is  used  in  shawl 
pins    and    dental   instnunents    would   have 
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corroded  suflBLciently  to  be  quite  manifestly 
blackened.  On  the  contrary,  the  cast  iron  in 
the  case  referred  to  did  not  give  ofiF  any  black 
stain  on  a  clean  white  linen  cloth.  Cast-iron 
jacks  in  the  oesophagus  2  weeks  in  one  case 
(P.  E.  234),  and  2  months  in  another  (Fbdy. 
558),  seemed  to  have  undergone  ahnost  no 
corrosion. 

Brass  objects  were  present  in  the  lungs  of 
our  patients  for  periods  varying  from  a  few 
hours  to  10  years.  Examination  of  these 
specimens  shows  that  it  corrodes  much  more 
slowly  than  wrought  iron  or  steel.  In  Case 
P.  E.  266  the  thin  brass  wires,  if  of  steel, 
judging  by  comparison  with  Cases  569  and 
410,  would  have  crumbled  away  when  re- 
moved. The  lacquer  put  upon  brass  to  pro- 
tect it  from  atmospheric  corrosion  seems  to 
disappear  very  quickly  from  lacquered  brass 
foreign  bodies  in  the  air  passages.  Nickel- 
plating  on  brass  seems  to  disappear  quickly, 
though  doubtless  the  removal  is  the  result  of 
the  attack  of  the  secretions  on  the  brass 
imdemeath,  the  start  being  obtained  at  spots 
where  the  plating  is  deficient.  The  mottled 
irregular  shape  and  depth  of  the  patches  of 
corrosion  on  many  foreign  bodies,  notably  of 
the  atomizer  tip  in  Case  Fbdy.  611,  seem  to 
support  this  view.  The  atomizer  tip  had  been 
in  the  lung  1^4  years.  The  precisely  similar 
foreign  body  in  Case  P.  E.  230,  was  not  cor- 
roded at  all  in  10  days.  It  is  possible  that 
galvanic  action  may  favor  the  removal  or 
undermining  of  the  plating  on  nickel-plated 
brass  objects.^ 

Copper  corrodes  very  quickly  and  deeply, 
the  corroded  surface  quickly  becoming  rough 
and  black.  So-called  copper  coins  are  in 
some  instances  made  of  bronze.  We  have  not 
yet  made  a  chemical  determination  as  to 
which  coins  were  bronze. 

Gold  seems  to  be  very  slow  to  tarnish.  Gold- 
plated  brass  seems  to  lose  its  plating  very 
quickly,  and  then  to  corrode  as  rapidly  as 
unplated  brass.  Doubtless,  the  attack  is  on 
the  underlying  metal,  beginning  at  defective 
places  in  the  plating.* 

Nickel  in  the  form  of  coins  seems  to  be 
relatively  slow  to  corrode.   Nickel-plating  on 

>  A  brass  screw  in  the  lung  4  months,  removed  after  the  delivenr  of 
the  Muetter  Lecture,  was  as  oright  as  if  newly  made  (Case  Fbdy.  036). 

*  Vide  infra,  footnote  relative  to  hard- rubber  intubation  tube. 


brass  is  quickly  removed  as  mentioned  imder 
"brass."  Nickel  plating  on  steel  has  been 
noted  in  only  3  instances  and  it  seemed  to  be 
yielding  to  attack  in  the  same  way.  In  the 
oesophagus  a  thin  yellowish,  adherent  coating 
appears  on  a  ''nickeP'  coin  in  a  central  zone 
siinilar  in  position  and  area  to  that  shown  on 
silver  coins  (Figure  20,  Plate  II).  The  nature 
of  this  yellowish  coating  has  not  been  de- 
termined; but  as  the  so-called  "nickel"  coin 
is  about  25  per  cent  copper  the  coating  may 
be  cupric. 

Silver  is  very  quickly  corroded.  The 
prompt  formation  of  a  heavy  coating  of  black 
sulphides  is  more  quickly  developed,  appar- 
ently, in  the  oesophagus  than  in  the  air  pas- 
sages; but  after  silver  objects  have  remained 
for  a  considerable  time  in  the  air  passages 
they  begin  to  develop  a  heavy  coating  quite 
rapidly.  Possibly  this  delayed  activity  is 
due  to  the  sulphides  hberated  by  bacterial 
activity.  In  the  oesophagus  a  heavy  black 
coating  appears  promptly  in  a  central  zone, 
while  the  lateral  zones  which  are  clasped  by 
the  tissues  remain  very  bright.  (Case  Fbdy. 
628.  See  Figure  20,  Plate  II.)  It  remains  to 
be  determined  whether  the  sulphide  of  silver 
or  a  nascent  agent  is  bactericidal. 

Lead  more  or  less  alloyed  was  not  infre- 
quently encoimtered.  It  seems  to  undergo 
very  slight  corrosion.  In  one  instance  (Case 
P.  E.  243)  but  slight  corrosion  had  occurred 
in  a  10  years'  sojourn  in  the  bronchi.  The 
corrosion  was  slight  also  in  Case  Fbdy.  440. 
in  which  the  lead  alloy  collar  button  had  been 
present  for  g}4  years.  In  both  these  cases  the 
pus  had  been  exceedingly  foul  for  yeaxs.  B 
this  foulness  was  due  to  sulphides  it  seene 
strange  that  the  lead  was  so  slightly  acted 
upon.  The  nature  of  the  hardening  alloy 
has  not  yet  been  determined. 

Zinc  was  encountered  as  a  galvanized  coat- 
ing on  various  iron  and  steel  substances.  Is 
these  the  zinc  disappeared  very  quickly, 
possibly  as  the  result  of  galvanic  action  or  of 
the  undermining  of  the  coating  by  attack  oi 
the  underlying  metallic  base.  Zinc  as  an 
alloy  was  probably  present  in  many  of  tfe 
metallic  foreign  bodies. 

Tin  was  encountered  as  a  coating  on  wire- 
It  seemed  not  to  have  undergone  any  notic^ 
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able  change  in  6  weeks.  The  exposed  parts 
of  the  steel  wire  were  considerably  corroded. 
The  possibility  of  galvanic  action  is  worthy 
of  consideration.  The  amalgam  fillings  which 
doubtless  contained  a  large  proportion  of  tin, 
with  silver  and  mercury,  did  not  seem  to  be 
corroded  but  none  was  in  the  air  passages  more 
than  2  weeks. 

Wood  in  the  two  instances  encountered 
seemed  to  have  undergone  no  change  other 
than  swelling  in  10  days'  and  3  days'  time, 
respectively. 

Rubber,  hard  and  soft,  seems  to  undergo 
little  or  no  change.  In  Case  Fbdy.  622  the 
rubber  had  been  in  the  bronchus  (or  trachea) 
for  a  period  of  7  months  and  seemed  to  be 
unchanged.  The  surface  looked  sUghtly  more 
porous  than  a  new  eraser;  but  not  so  markedly 
that  it  could  be  said  to  have  undergone  any 
great  degree  of  change.  Vulcanite  seems  quite 
resistant;  but  the  diuration  in  our  cases  was 
not  long.^ 

Pearl-shell  did  not  lose  its  luster  in  the 
oesophagus  in  over  i  year;  but  it  was  incrusted 
with  a  calcareous-looking  deposit  in  patches. 
It  is  possible  that  this  incrustation  was  de- 
posited during  the  lifetime  of  the  mollusk  from 
whose  shell  the  foreign  body  had  been  roughly 
fashioned  by  a  boy.  Pearl  buttons  seemed  to 
be  unaffected  but  their  sojourn  was  short. 

Bones  seem  to  change  very  slightly.    If 

any  disintegration  goes  on  it  is  so  little  as  to 

be    imnoticeable.     Of   course,    there   is   no 

means  of  knowing  the  exact  weight  or  size  of 

the  foreign  body  before  aspiration;  but  in 

Case  Fbdy.  608,  the  bone  had  been  in  situ 

10  years,  and  was  as  large  as  could  have  been 

aspirated  through  the  glottis  of  a  child  of  10 

years^  'which  was  the  age  of  the  patient  at  the 

time  of  aspiration.    The  color  of  the  bone 

(beef)    was  dark  purplish  brown.    In  Case 

Fbdy.  385,  the  chicken  bone  was  in  the  lower 

air  passages  for  more  than  i  year.    It  was 

cracked  open,  evidently  before  aspiration,  and 

was      slightly     disintegrated     superficially. 

Whether  this  disintegration  was  because  of  its 

being  avian  bone,  its  age,  or  because  it  was 

>  In  a  recent  cue  an  O'Dwyer  intubation  tube,  composed  of  hard 
vbber  imlcajuzed  on  a  gold  (alloy?)  lining  had  remained  in  litu  one 
rear  and  four  months.  There  was  a  diffuse  tracheobronchitis  with  a 
Mondnectatic  dilatation  above  the  foreign  body.  The  outside  of  the 
ubber  was  very  much  roughened  with  concretions.  The  gold  seemed 
o  be  covered  with  a  reddish  brown  crust. 


naturally  cancellous  with  but  a  thin  cortex, 
could  not  be  determined.  The  diflFerences  of 
duration  of  sojourn  prevented  a  just  com- 
parison as  to  disintegration  between  the 
bones  of  mammals,  birds  and  fish,  all  of  which 
are  represented  in  our  series  of  cases. 

Meat  (muscle,  connective  tissue,  perios- 
teiun,  etc.)  was  attached  to  bones  in  oidy  two 
recent  cases  of  bronchially-lodged  bones.  In 
these  it  was  foul  and  soft.  Doubtless,  it  was 
present  in  other  cases,  but  had  been  quickly 
removed  by  the  bacteria.  It  was,  of  course, 
cooked. 

Horn  and  vegetable  "  ivory /^  of  which  but- 
tons were  made,  were  unaflFected  but  none  was 
in  for  a  long  period. 

Glass  J  in  our  experience,  was  imaffected  in 
surface  except  in  three  instances  in  which  in- 
crustations were  deposited  after  long  sojourn. 
In  Case  244  P.  E.,  in  addition  to  the  in- 
crustations, the  gloss  usually  present  on  glass 
collar  buttons  had  apparently  been  dulled; 
but,  of  course,  there  was  no  way  of  knowing 
what  sort  of  surface  was  present  when  the 
collar  button  was  aspirated  26  years  pre- 
viously. The  glass  heads  of  pins  seemed  to 
be  imaffected  as  to  the  surface.  In  two  in- 
stances they  were  slightly  incrusted. 

Fiber  or  composition,  which  is  a  manu- 
factured material  resembling  paper,  but  im- 
pregnated with  shellac  or  other  substance 
to  render  it  impervious  to  moisture,  was 
foimd  in  shoe  buttons.  One  of  these  (Case 
Fbdy.  630)  was  present  in  the  bronchus  7 
months  without  apparent  change  except  loss 
of  polish.  In  another  case  (P.  E.  351)  the 
button  was  heavily  coated  with  incrustations 
after  1 1  months'  sojourn.  Composition  heads 
to  "mourning"  shawl  pins  were  unchanged 
after  a  few  days'  sojourn. 

Nut  kernels  are  supposed  to  disintegrate  in 
time,  but  we  have  found  no  evidence  of  it 
clinically.  The  longest  duration  was  one 
month  and  even  in  this  time  a  roasted  peanut 
kernel  seemed  to  be  in  about  the  same  condi- 
tion as  one  purchased  for  comparison.  Some 
degree  of  swelling  probably  occurred. 

Maize,  beans,  and  other  dried  starchy  vege- 
table substances  seem  to  undergo  no  change 
other  than  swelling.  This  has  an  important 
pathologic  bearing  because  of  the  pressure 
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exerted  on  the  tissues,  and,  especially  because 
of  the  increased  interference  with  drainage. 

Seeds,  htdls,  watermelon  seeds,  peach  stones, 
cherry  pits,  etc.,  were  found  unchanged  by 
sojourns  of  from  i  to  15  days. 

Anthracite  coal,  chinaware,  enameled  ware, 
human  teeth,  wool  and  cotton  fiber,  seemed  to 
have  undergone  no  change;  but  the  duration 
was  in  all  of  these  cases  relatively  short. 

REACTION  OF  THE  TISSUES — INFLUENCE  OF 
THE  CHARACTER  OF  THE  FOREIGN  BODY 
ITSELF  ON  THE  REACTION  OF  THE  TISSUES 
TO  ITS  PRESENCE 

The  broadest  classification  is  as  follows: 

1.  Shape  and  size.  A  foreign  body  that 
does  not  obstruct  drainage  from,  or  aeration 
of,  the  conical  mass  of  lung  tributary  to  the 
invaded  bronchus,  in  our  observations,  has 
produced  less  reaction  than  a  foreign  body  of 
the  same  physical  and  chemical  characters, 
but  of  such  size  and  shape  as  to  occlude  the 
invaded  bronchus  in  such  a  way  as  to  obstruct 
drainage  and  aeration. 

2.  Surface  qtuUities,  A  rough  or  sharp 
foreign  body  may  traumatize  the  mucosa, 
but  the  reaction  of  such  trauma  seems  to  be 
limited  to  the  immediate  neighborhood  of  the 
traimia.  If  the  intruder  is  knocked  about  by 
coughing,  the  traiuna  may  be  scattered  in 
patches  in  different  localities.  So  far  as  we  are 
able  to  determine  from  bronchoscopic  obser- 
vations, once  the  foreign  body  becomes  fixed 
these  traumatized  areas  heal  promptly  pro- 
vided drainage  is  unobstructed.  In  children, 
swelling  of  the  subglottic  tissues  is  apt  to 
interfere  with  bechic  expulsion,  and  then 
intense  diffuse  reaction  is  usual,  regardless 
of  the  nature  of  the  foreign  body. 

3.  Composition  and  character,  (a)  The  least 
reaction  of  the  bronchial  tissues  to  the 
presence  of  foreign  bodies  is  caused  by  iron 
and  steel,  provided  the  intruder  is  of  such 
shape  and  such  size,  relatively  to  the  size  of 
the  particular  bronchus  invaded,  as  not  to 
interfere  with  the  drainage  from,  and  aeration 
of,  the  subjacent  lung  area  to  which  the  in- 
vaded bronchus  is  tributary.  Further  experi- 
ence may  make  an  exception  to  the  foregoing 
statement  in  case  of  pure  gold  and  pure  silver, 
of   which   our   examples   are   fewer   and   of 


shorter  duration  than  the  iron,  brass,  and 
lead  foreign  bodies.  Platinum,  of  which  we 
have  encountered  no  instance,  may  also  be 
an  exception.  Cast  iron  seems  raUier  more 
irritating  than  steel ;  but  the  number  of  cases 
is  too  small  to  be  certain. 

b.  Next  to  iron  and  steel  the  class  of  sub- 
stances least  irritating,  other  things  being 
equal,  is  metallic  substances  other  than  iron 
and  steel. 

c.  Next  in  order  comes  the  dense  non- 
absorbent  mineral  substances,  such  as  p>ebbles. 
Probably  enameled  ware  and  anthracite  coal 
should  be  included  here,  possibly  also  china- 
ware,  but  as  only  one  case  of  each  has  come  to 
our  clinic  the  data  are  not  sufficient  to  war- 
rant the  statement.  Glass  seems  least  irri- 
tating of  all,  but  as  we  have  only  one  case  of 
very  long  sojourn,  I  have  not  put  it  ahead  of 
iron  and  steel.  We  have  had  3  cases  of  short 
sojourn,  and  17  other  cases  in  which  the 
foreign  body  was  partly  of  glass,  such  as 
glass-headed  shawl  pins,  imitation  diamonds, 
etc. 

d.  Most  organic  substances  set  up  more 
extensive  and  severe  inflammatory  reaction 
than  mineral  substances.  The  one  marked 
exception  to  this  is  bone,  which  seems  to 
create  singularly  little  reaction,  considering 
its  combined  septic  and  surface  characters 
that  favor  trauma. 

e.  Maize,  dried  and  uncooked,  seems  to 
set  up  a  severe  reaction,  greater  than  any 
metal  but  not  quite  equal  to  that  of  peanut 
kernels. 

f .  The  most  irritating  of  all  substances  we 
have  encountered  in  the  air  passages  is  roasted 
peanut  kernels.  Other  nut  kernels  (raw)  are 
also  very  irritating;  whether  less  or  more  so, 
has  not  been  determined  because  of  the  re- 
markably less  frequency  of  occurrence  d 
kernels  other  than  peanut  as  foreign  bodies. 
The  botanical  and  chemical  differences  1»- 
tween  true  nuts  and  peanuts  are  well  knows; 
but  the  bearing  on  the  reaction  of  the  tissue^ 
to  their  presence  has  not  heretofore  been 
studied. 

Having  thus  broadly  referred  to  the  sub- 
ject of  the  relative  degrees  of  reaction  ob- 
served bronchoscopically  in  the  various  elates 
of  foreign  bodies  encountered,  we   will  now 
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consider  some  of  the  classes  a  little  further. 
Additional  observations  have,  for  the  con- 
venience of  the  reader,  been  placed  in  the 
description  of  the  colored  plates. 

Iron  and  skel.    Our  case  records  are  very 
rich  in  observations  of  iron  and  steel  foreign 
bodies  present  in  the  bronchi  for  periods 
varying  from  a  few  hours  to  9>^  years.    In 
one  case  (Fbdy.  400)  the  intruder  had  prob- 
ably been  in  the  limg  since  childhood  of  a 
man,  24  years  of  age.    From  these  observa- 
tions it  is  clear  that  iron  and  steel  bodies  set 
up  quite  slowly  a  very  slight  and  strictly 
localized  reaction,  provided  they  do  not,  by 
their  shape,  obstruct  drainage  and  aeration. 
It  is  only  when,  after  prolonged  sojourn,  the 
bulk  of  the  foreign  body  plus  swelling  of  the 
tissues,  plus  granulations,  plus  stricture,  re- 
sults in  obstruction  that  abscess,   bronchi- 
ectasis  and  extensive   tissue   changes   take 
place.    Even  then  the  changes  are  limited  to 
the  conical  mass  of  lung  to  which  the  invaded 
bronchus  is  tributary.    The  bronchi  of  the 
other  side  are  so  invariably  free  from  inflam- 
matory changes  that  it  is  possible  always  to 
decide,   in  any  case  of  prolonged  sojourn, 
which  lung  to  explore,  from  a  comparison  of 
the  endoscopic  appearances  on  the  two  sides. 
Interesting  comparisons  of  iron  and  steel 
foreign  bodies  are  shown  in  Figures  i,  2,  3,  4, 
6,  7,  8,  9,  21,  22,  23,  24,  28,  29,  30  and  31, 
Plate  I. 

Brass  is  one  of  the  most  frequently  en- 
countered metals  in  bronchoscopy  for  foreign 
bodies.  I  have  been  able  to  compare  the  re- 
sults of  sojourns  of  various  periods  ranging 
from  a  few  hours  to  10  years.  The  inflam- 
matory processes  even  in  the  cases  of  longest 
standing  are  strictly  localized,  being  limited 
to  the  invaded  bronchus  and  the  area  of  lung 
tributary  thereto.  It  seems  clearly  demon- 
strated that  a  brass  foreign  body  of  such  size 
and  shape  as  not  to  obstruct  drainage  or 
aeration  will  cause  only  slight  and  strictly 
localized  congestion  followed  by  localized 
moderate  inflammation.  When,  however,  the 
inflammatory  products  have  reached  the 
stage  in  which  the  bulk  of  the  foreign  body, 
plus  the  swelling,  plus  the  granulations,  plus 
the  thick  secretions  interfere  with  drainage, 
the    saprophytes  break  down  the  pus  into 


irritating  materials,  and  the  defective  drainage 
and  aeration  otherwise  result  in  a  more  rapid 
tissue  destruction;  but  even  then  the  extent 
of  destruction,  considering  the  duration,  and 
judging  by  the  recovery  of  functionally  good 
lung,  is  most  remarkably  slight.  Interesting 
comparisons  are  shown  in  Figures  14,  19  and 
26,  Plate  I.  Comparison  of  long  and  short 
sojourns  of  nickel-plated  brass  are  shown  in 
Figures  12  and  13,  Plate  I. 

Lead.  Our  experience  with  lead  as  a  foreign 
body  has  been  relatively  large  and  we  are  able 
to  compare  the  reactions  set  up  by  sojourns 
varying  from  a  few  days  to  10  years  in  the 
bronchi.  (See  Figures  17,  18,  19,  and  20, 
Plate  I.)  In  addition  to  Figure  17,  there  have 
been  many  cases  of  short  sojourn,  mostly 
pewter,  jewelry,  and  toys.  From  this  ex- 
perience we  are  able  to  state  that  the  reaction 
from  lead  is  relatively  slight,  slow  to  develop, 
and  always  localized  if  the  intruder  is  not  of 
such  shape  as  not  to  interfere  seriously  with 
drainage  and  aeration.  Doubtless  there  is 
more  or  less  alloy  in  all  my  lead  foreign  bodies. 

Gold  seems  to  be  quite  unirritating  to  the 
tissues,  but  no  case  of  very  prolonged  sojourn 
was  observed  in  which  solid  gold  of  relative 
purity  was  concerned.  Plated  objects  lost 
their  gold  coating  very  promptly.  ** Filled" 
and  heavily  alloyed  gold  objects  seemed  to 
exhibit  about  the  same  phenomena  as  brass. 
It  may  be  that  pure  gold  would  be  found  to  set 
up  less  reaction  than  steel  if  we  could  observe 
a  case  of  a  relatively  pure  gold  foreign  body 
present  for  a  prolonged  period.  In  Case  P.  E. 
354  (Figure  27,  Plate  II)  a  gold  locket  in  the 
oesophagus  had  set  up  no  inflammation  or 
even  congestion.  In  Case  Fbdy.  426,  Figures 
21  and  28,  Plate  II,  a  gold  *^ filled"  cuff-link 
had  ulcerated  through  from  the  oesophagus 
into  the  trachea  in  3  months'  sojourn  in  an 
infant  6  months  old.* 

Silver  in  a  recent  case  seemed  to  have  caused 
practically  no  inflammation.  In  cases  of 
longer  standing  the  irritation  seemed  very 
slight.  Whether  or  not  the  sulphide  of  silver, 
or  some  substance  in  a  nascent  state  is  bac- 
tericidal, remains  to  be  determined.  The  cor- 
rosion in  s  days  in  the  oesophagus  is  shown  in 
Figure  20,  Plate  II. 

I  Vide  supra,  footnote  relative  to  hard-rubber  intubation  tube. 
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Aluminum  we  did  not  encounter  as  a  foreign 
body  in  the  bronchi;  but  a  long  experience 
with  aluminum  intubation  tubes  in  the  treat- 
ment of  laryngeal  stenosis  leads  me  to  believe 
that  so  long  as  it  retains  a  smooth  surface  it 
is  relatively  imirritating;  but  it  has  a  strong 
tendency  to  become  pitted  and  to  become 
coated  with  incrustations.  In  one  case  that 
left  the  hospital  without  permission  and 
returned  after  4  months,  the  surface  of 
the  tube  was,  in  patches,  like  sandpaper  in 
color  and  roughness,  owing  to  the  incrusta- 
tions. After  removal,  the  metal  was  found 
deeply  pitted.  The  tissues,  which  had  been 
epiUielialized  cicatricial  structures,  were  de- 
nuded of  their  epithelium  and  were  covered 
with  granulations  where  the  incrustations 
had  been  embedded. 

Plated,  galvanized,  and  tinned  objects  of  all 
kinds  seem  to  lose  their  plating  or  coating  in 
a  remarkably  short  time.  Whether  this  is  due 
to  galvanic  action  or  to  the  undermining 
caused  by  the  attack  on  the  basic  metal,  a 
start  being  obtained  at  a  defectively  coated 
spot,  has  not  been  determined.  In  Case 
Fbdy.  409,  the  heavily  galvanized  steel  staple 
was  so  deeply  corroded  into  the  steel  in  a 
iK  year's  sojourn  that  the  protective  gal- 
vanizing must  have  been  off  in  a  few  months 
after  its  aspiration.  Nickel  plating  had  en- 
tirely disappeared  and  the  underlying  brass 
was  deeply  corroded  in  the  atomizer  tip 
present  i^  years  in  Case  Fbdy.  611.  Gold 
plating  seemed  to  have  lasted  but  a  short 
time  on  various  pieces  of  jewelry  in  numerous 
cases. 

Pebbles  and  glass,  if  smooth  and  free  from 
sharp  edges  as  in  Cases  Fbdy.  624,  P.  E.  359 
and  P.  E.  361,  seem  to  produce  but  littie 
reaction  unless  they  "cork"  a  bronchus.  In 
neither  of  the  "corked "  cases  was  the  intruder 
allowed  to  remain  long  enough  for  extensive 
destruction  to  take  place.  In  Case  P.  E.  244, 
the  glass  collar  button  was  present  26  years. 
It  is  quite  clear  from  the  history  that  the  col- 
lar button  caused  very  little  irritation  for 
many  years.  Gradually,  however,  the  sec- 
ondary purulent  processes  developed,  ending 
in  lung  abscess  and  pyopneumothorax,  re- 
ducing the  patient  to  a  septic  wreck  weighing 
98  pounds.   What  her  original  weight  was  is 


unknown  but  after  the  glass  collar  button  was 
removed  the  patient  gained  in  weight  to  182 
poimds.  It  seems  probable  that  the  collar 
button,  which  when  found  bronchoscopically 
was  fixed  in  a  position  with  the  post  ctoss- 
wise,  allowed  free  escape  for  all  secretions, 
during  many  of  the  earlier  days  of  its  sojourn. 
Its  surface  then  was  smooth  and  unirritating. 
Its  hardness  and  impenetrability  and  in- 
solubility gave  no  chance  for  corrosion  or  for 
the  growth  of  bacteria.  The  collar  button  on 
removal  was  f oimd  to  be  crusted  with  salts  in 
places  and  the  surface  of  the  iincrusted  por- 
tions had  less  luster  than  a  new  button  of  the 
same  kind.  It  seems  probable  that  but  little 
irritation  of  the  bronchi  took  place  unt3 
incrustation  of  the  foreign  body  took  place 
and  made  it  mechanically  irritating,  resulting 
thus  in  introduction  of  the  bacteria  beneath 
the  epithelial  barrier.  Possibly  prior  to  this 
time  there  may  have  been  sufficient  local 
reaction  to  result  in  destruction  of  cilia  and  in 
enough  swelling  to  interfere  with  escape  of 
secretions  past  the  intruder.  Be  this  as  it 
may,  the  fact  remains  that  this  glass  collar 
button  was  present  in  the  lung  of  Mrs.  K.  for 
a  longer  period  (26  years)  than  is  recorded  in 
any  other  case  in  the  history  of  medicine. 
The  patient  though  seemingly  moribimd  on 
admission,  is  alive  and  well  today  almost  30 
years  after  the  original  accident.  An  isolated 
case  is  insufficient  even  for  broad  conclusions, 
but  the  case  is  in  such  marked  contrast  to 
many  others  herein  referred  to,  in  which  other 
kinds  of  foreign  bodies  were  concerned,  that 
we  feel  warranted  in  the  conclusion  stated  at 
the  beginning  of  this  paragraph.  The  slight 
and  strictly  localized  reaction  of  glass  was 
noticed  in  many  instances  of  glass-headed 
shawl  pins,  and  notably  in  the  case  of  .the 
"teddy-bear"  eye.  (Case  Fbdy.  583.  See 
Figure  6,  Plate  II.)  The  oedema  of  the  larjoix 
in  Case  P.  E.  341,  present  after  6  days,  was 
probably  due  to  the  incision  of  the  mucosa  by 
the  thin  sharp  edges  of  a  Bohemian  Christmas 
tree  ornament.  Wounding  of  the  mua)sa,  of 
course,  introduces  the  bacteria  beneath  tl^ 
epithelial  barrier;  and,  moreover,  the  sub- 
glottic tissues  of  an  infant  are  exceedingly 
prone  to  develop  oedema  on  the  sKghtest  pro- 
vocation. 


>' 
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absorption,  the  oedema  was  probably  from  the 
pressure  on  the  jnucosa  of  the  bronchial  wall. 
Diamonds  were  encountered  only  in  minute  Bone.  It  is  a  very  remarkable  thing  that 
settings  in  jewelry  so  that  no  distinction  could  so  septic  a  thing  as  a  piece  of  cancellous  bone 
be  drawn  between  any  possible  reaction  can  remain  in  the  lung  for  a  period  of  ii 
caused  by  them  and  by  the  metal  in  which  years  and  not  produce  a  fatal  degree  of  sepsis, 
they  were  set.  For  instance,  in  Case  608  (Figure  14,  Plate  II), 

Anlhracile  coal  was  embedded  in  a  ring  of  a  piece  of  cancellous  bone,  inhaled  while  eat- 
annular  cedema  but,  as  it  had  been  drawn  in  ing  soup,  had  in  1 1  years  set  up  a  s^tic 
by  negative  pressure  due  to  subjacent  air     bronchitis,  perichondritis,  stricture  and  bron- 
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Roentgenogram  4.  Case  No.  Fbdy.  3S1.  Upholstery 
tack  ID  middle  lobe  right  bronchus  of  boy  aged  18  years. 
Sojourn  about  7  months.  Note  pathologic  shadows  over 
middle  lobe  area. 

chiectasis.   Yet  this  boy  inhaling  the  bone  at 
9  years  of  age  grew  and  developed,  though 


Roentgenogram  6.  Case  No.  Fbdy.  410.  Nail  in  right 
lung  of  boy  aged  1 1  years.  Probable  sojourn  g}4  years. 
Note  shadows  In  right  lower  lobe  posteriorly. 


constantly  an  invalid,  for  11  years.  Foi 
months  before  I  removed  the  bone  the  b 
had  been  in  bed  outdoors  for  supposed  tub 
culosis.  One  of  the  most  remarkable  thii 
about  the  case  is  that  under  the  antituben 
lous  regime  the  boy  increased  15  pounds 
weight.  This  is  in  marked  contrast  to  1 
rapidly  fatal  bronchopneumonia  set  up 
nut  kernels,  com  (maize)  and  the  like,  in  1 
bronchi  of  children. 

Meat  in  all  cases  was  cooked, 
probably  contained  chiefly  or  exclu; 
bacteria  harbored  by  the  patient 
which  the  patient  was  probably  mo 
immune.   Meat,  even  when  putrid, 
in  most  of   the   oesophageally-lodg 
seemed  to  have  set  up  practically  no 
The  most  that  could  be  noticed  w. 
slight  congestion  and  this  only  in  a  1 
In  no  case  was  there  local  inflamm: 
was  there  general  reaction  to  indi 
maine  absorption.    In  one  case  a  ! 
bone  in  the  meat  had  caused  a  woun_.  _. 
which  was  a  small  inflammatory  areola.  ^ 
duration  of  sojourn  was  not  longer  than  a  i 
days  in  the  purely  meat  cases;  but  the  bci 
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Roenlgeaogtam  7.  Case  No.  Fbdy.  444.  Trianftular 
shadow  shows  area  of  "drowned  lung"  due  to  "corking" 
of  B  bronchus  by  a  peaout  shell  in  a  girl  aged  S  years. 

with  periosteum,  etc..  attached,  were  present 
in  a  few  in&tances  for  a  number  of  weeks  in 
the  cesop^gus.  In  the  air  passages  the  maxi- 
muiA  40jburn  of  bones  was  11  years  (Case 
Fbdy.  6ot).  Whether  or  not,  softer  tissues 
were  originally  attached  could  not  be  deter- 
mined in  any  of  the  long  duration  cases;  but 
in  cases  of  less  duration,  putrid  soft  tissues 
did  not  seem  t^kave  given  rise  to  any  special 


Roentgenogram  8.  Taken  tv 
peanut  shell  in  case  No.  Fbdy.  1 
uation  of  the  "drowned  lung." 

degree  or  extent  of  reaction,  certainly  no 
more  than  bone  alone  excited  in  other  cases. 
In  no  case  were  there  symptoms  similar  to 
ptomaine  poisoning  following  gastro-intes- 
tinal  ingestion.  This  is  rather  remarkable  in 
view  of  the  violence  of  such  symptoms  in 
some  instances.  Possibly  the  relatively  small 
quantity  might  have  been  a  factor. 


Roenteenogram  g.    Case  No.  Fbdy.  409.    Large  fence  Roenlgenogram  10.    Case  No.  Fbdy  552.    Dental  root- 

iple  in  left   bronchus  of  a  man  aged  4j  years.    Present      canal  reamer  in  left  upper  lobe  bronchus  of  a  man  aged  30. 
/ears.  Sojourn  about  3  months.    Pathologic  shadows  absent. 
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Wood  in  two  cases  seemed  to  have  set  up  a 
high  degree  of  inftammation.  In  one  of  the 
cases,  however,  a  small  fragment  of  soft  rubber 
Was  attached  and  might  have  been  a  factor. 

Rubber.  The  tissues  of  the  air  passages  seem 
quite  tolerant  of  vulcanite,  or  hard-rubber.  To 
soft  rubber,  however,  the  reaction  seems  quite 
violent.  This  was  shown  in  two  recent  cases 
and  most  remarkably  in  the  following  case: 

Case  Fbdy.  627.  Man,  aged  36  years.  Hbtory  of 
convulsive  seizures.    One  year  ago  began  having 


JACKSON:    FOREIGN   BODIES  IN  AIR  AND   FOOD   PASSAGES 


RocDtgenopvm  14.    Case   No.  Fbdy.  583.    Glass  eye 
of  "Teddy  bear"  in  right  lung  of  child  agedl  2  years. 

tuberculous.  Repeated  sputum  examinations  were 
negative  for  tubercle  bacilli.  A  third  series  of 
roeatgenographic  plates  made  by  another  roentgen- 
ographer,  Dr.  Farley,  showed  the  presence  of  a 
foreign  body  and  the  patient  started  for  Phila- 
delphia. 

On  the  train  he  became  very  dyspnceic  and 
cyanotic,  feverish  and  very  feeble.  He  arrived  in 
Philadelphia  in  very  poor  condition.  He  was 
brought  to  the  hospital  in  an  ambulance.  Tem- 
perature on  admission,  103.3°,  pube  140,  and 
respirations  s^.  maximum.  H.  A.  Hare  and  E.  Quin 
Thornton  both  saw  the  patient  and  diagnosticated 
bilatcrial  pneumonia  with  gangrene  and  multiple 
abscess  formation.  The  patient  was  apparently 
dying.  Under  stimulation  as  advised  by  H.  A.  Hare, 
the  patient  recovered  consciousness,  took  some 
nourishment,  and  went  through  the  last  religious 
ceremony. 

His  pulse  became  very  weak.  He  failed  to  re- 
ipond  to  stimulation.  Respirations  became  very 
ihallow  and  labored,  and  ceased. 

Autopsy.  (Submitted  by  E,  D.  Funk.)  The  body 
s  (bat  of  a  well  developed,  adult,  while  male.  Rigor 
nortis  is  present  but  easily  broken  up.  Postmortem 
uggillation  posteriorly  and  over  upper  anterior 
best  wall.  Pupils  are  equal  and  norma)  in  size; 
onjunctivie,  slight  yellowish  tinge. 

Abdomen  quite  prominent,  particularly  in  upper 
■ft  quadrant.  No  external  evidence  of  any  injury. 
Peritoneum  is  smooth  and  glistening.  Cavity 
>ntains  only  a  few  cubic  centimeters  of  clear 
illowish  fluid.  Great  omentum  is  well  supplied 
ith  fat  and  covers  the  intestines  in  lower  abdomen. 
ppendix  measures  approximately  7  centimeters  in 
ngth  and  is  free  except  at  the  tip  which  is  bound 
iwn    by  adhesions.    Liver  e.ftends  3.5  centimeters 


Roentgenogram  15.  Case  No.  Fbdy.  571.  Cap  off  brass 
bedstead  in  the  right  bronchus  of  boy  aged  g  year^. 
Probable  sojourn  about  1  years.  Note  dense  pathologie 
shadow  in  ri^t  chest  and  compensatory  emphysema  in 


beyond  costal  margin  in  midclavicular  line  and  6.4 
centimeters  beyond  ensiform  cartilage.  Diaphragm 
is  at  upper  border  of  fifth  rib  on  left.  Stomach 
greatly  dilated,  the  pylorus  sagging  to  level  of 
umbilicus. 

Left  pleural  cavity  contains  a  normal  quantity  of 
slightly  turbid  fluid.  Serosa  over  lower  lobe  is 
covered  by  a  thin  granular,  grayish  film  of  exudate. 


RoentReno^am  t6.  Taken  immediately  after  removal 
of  brass  caj)  in  Case  No.  Fbdy.  57^.  More  air  seems  to 
be  entering  all  parts  of  left  chest. 
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D  aged  13 


Left  lung  weight  770  grams.  Pleural  surface  is 
uniformly  smooth  except  at  base  which  is  hyperxmic 
and  covered  by  an  exudate.  On  section  the  entire 
lung  is  cedematous  and  congested,  especially  at  base. 
Margins  of  upper  lobe  are  light  in  color  and  emphy- 
sematous. In  lower  lobe  the  bronchi  are  inflamed  and 
many  contain  rather  thick,  dark,  frothy  material. 
Along  the  course  of  these  bronchi  and  bronchioles 
the  lung  tissue  is  darker  and  softer  than  elsewhere. 
This  tissue  contains  discrete  grayish  hard  areas 
about  the  size  of  a  pin-head;  they  are  definitely  cir- 
cumscribed and  surrounded  by  a  faint  reddish  zone. 

Right  pleural  cavity  contains  an  excess  of  turbid 
flocculent   fluid.     The  lining  —  both   visceral   and 


Roentgenogram  iq.  Case  No.  Fbdy.  630.  Shoe  but- 
ton in  left  bronchus  of  girl  aged  12  years.  Probable 
sojourn  6  months. 


Roentgenogram  18.  SamecaseasinRoentgenoKrun 
7  years  after  peroral  bronchoscopic  removal  of  bnii$  m 
fastener  that  had  been  in  the  lung  ;  years.  There  in 
more  pathologic  shadows  than  arc  usual  in  Ibc  (itn 
individual  of  the  same  age. 

parietal  —  is  covered  by  a  thin  grayish  eiui 
below  the  level  of  the  third  rib. 

Right  lung  weighs  1570  grams  and  is  somest 
voluminous.  The  trachea,  6  centimeters  alxHt  1 
bifurcation,  measures  3  centimeters  in  diamti 
just  above  the  bifurcation  the  left  bronchus  m 
sures  2  centimeters.  The  right  bronchus  is  j  cm 
meters  in  diameter.  The  mucosa  of  the  tracbei 
swollen  and  almost  black  in  color.  Pressure  upon  1 
lung  causes  a  foul  smelling  material  to  esude  (n 
the  trachea.  Section  of  the  lung  reveals  nu 
abscesses  of  various  sizes  and  shapes,  most  nun 
ous  in  the  middle  and  lower  lobes  and  siiualtd 
groups  along  the  course  of  bronchi  and  bronchia 
Here  many  have  coalesced  and  contain  soft  neax 
centers.  The  bronchial  mucosa  is  swollen  and 
bronchi  are  filled  with  mucopurulent  eiudaie- 
the  lower  lobe  where  the  lung  is  black,  vet>-  sof\ ; 
friable,  a  dbtinctly  gangrenous  area  may  be  sf 
Bronchial  lymph-nodes  are  abundant,  enlarged  ; 
cedematous. 

The  pericardium  is  smooth  and  glistening.  1 
cavity  contains  a  small  amount  of  clear,  de^  yeH 
serum. 

The  heart  weighs  317  grams  and  measures 
by  1 1  centimeters.  The  wall  of  the  left  ventr 
measures  j.6  centimeters  in  thickness.  The  ra; 
cardium  is  dark  red,  firm  and  congested.  The  nj 
side  of  the  heart  is  dilated  and  the  canties  an;  m 
with  dark  red  clots.  The  valves  and  orifices  of  1 
left  side  apparently  are  efficient.  On  ihe  anter 
leaflet  of  the  mitral  valve  are  two  j-ellowish  r» 
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Roentf^nogram  lo.  Case  No.  Fbdy.  608.  Bone  in  right 
broachus  of  boy  aged  10  years.  Probable  sojourn  1 1  years. 
Note  pathology  in  right  lower  lobe. 

areas.   Two  aberrant  chorda  teadinexspan  the  cavity 
of  the  left  ventricle.    The  foramen  ovale  is  close. 

The  spleen  weighs  175  grams  and  measures  14  by 
9  by  3  centimeters.  The  organ  is  slightly  enlarged, 
the  capsule  is  smooth  and  free  from  adhesion.  On 
section  the  pulp  is  firm  and  presents  no  gross  lesion. 
Adrenals,  no  macroscopic  change. 
The  right  kidney  weighs  230  grams  and  measures 
'3-5  by  6  by  4.5  centimeters.  The  kidney  bed  is  well 
supplied  with  fat.  The  capsule  is  smooth,  thin,  and 
easily  stripped.  .An  incision  shows  no  change  in 
the  cortex  except  swelling  and  congestion.  The 
ureter  is  single  and  patulous. 

The  left  kidney  weighs  120  grams  and  measures 
12.5  by  6  by  4.5  centimeters.  It  presents  same 
general  appearance  as  its  fellow.  Ureter  single  and 
patulous. 

Bladder,  no  gross  change. 
External  genitalia  apparently  normal, 
Tiie  liver  weighs  1770  grams  and  measures  29  by 
ig  centimeters.  The  capsule  is  smooth  and  tense, 
the  edges  rounded.  On  section  the  liver  is  firm  and 
lark  red  with  yellowish  mottling.  The  veins  are 
rtill  of  blood.  The  gall-bladder  extends  3  centi- 
neters  below  the  margin  of  the  liver  and  contains 
K  small  amount  of  yellowish  bile.  The  biliary  pas- 
sages are  patulous. 

The  stomach  is  greatly  dilated  and  partly  filled 
nth  thin  granular  grayish  material  and  air.  The 
nucosa   is  flattened  and  smooth. 

Xhe  pancreas  weighs  100  grams  and  measures  18 
■y  4  centimeters.    No  lesion  is  discernible. 

Xhe   aorta  shows  several  raised  grayish  patches, 
lost  numerous  at  the  arch. 
The   intestines  show  nothing  noteworthy. 


RoentRenogram  11.  Case  No.  Fbdy.  578.  Pearl  shell 
ring  in  (esophagus  of  a  boy  aged  3}4  years.  Probable 
sojourn  1  year. 

Cross  diagnosis.  Multiple  abscesses  of  lungs, 
septic  pneumonia  with  beginning  gangrene,  oedema 
and  congestion  of  lungs,  acute  fibrinous  pleuritis, 
dilatation  of  right  heart  and  stomach,  cloudy  swell- 
ing of  kidney  and  liver,  congestion  of  myocardium, 
acute  suppurative  bronchitis  and  peribronchitis. 

Baclerioiogic  diagnosis.  Inoculations  from  the 
trachea  yielded  pneumococci,  staphylococci,  bacil- 
lus of  Friediander,  streptococci,  and  a  gram-neg- 
ative motile  organism  which  could  not  definitely  be 
identified. 

Microscopic  diagnosis.  Left  lung,  acute  suppura- 
tive bronchitis  and  peribronchitis;  acute  suppura- 
tive pneumonia;  septic  pneumonia.  Right  lung, 
acute  suppurative  bronchitis,  septic  pneumonia; 
cedema.  Heart,  granular  degeneration.  Spleen, 
congestion.  Liver,  congestion;  granular  degenera- 
tion. Peribronchial  lymph-nodes,  acute  non-sup- 
purative  lymphadentis.  Kidney,  slight  congestion; 
cloudy  swelling.  Pancreas,  normal.  Adrenals, 
normal. 

Coffee  berry.  We  have  had  two  instances 
of  coffee  berry,  one  roasted,  the  other  not. 
Both  were  in  children.  The  unroasted  berry 
had  set  up  a  violent  diffuse  tracheobronchitis 
with  a  copious  accumulation  of  pus.  The 
roasted  berry  had  caused  a  diffuse  reaction; 
but  of  less  severity. 

Peanut  kernels.  Of  all  substances  that  we 
have  encountered  in  our  bronchoscopic  ex- 
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Roentgenogram  Ji.  Case  No.  Fbdy.  500.  Lead  weight 
to  the  oesophagus  oF  a  child  aged  15  months. 

perience,  peanut  kernels  set  up  the  most 
prompt  and  violent  reaction.  All  of  our  pea- 
nut cases  were  in  children.  The  younger  the 
child,  the  more  severe  the  reaction.  In  a 
number  of  cases,  a  peanut  kernel  in  a  few 
hours  produced  a  diffuse  general  tracheo- 
bronchitis. Three  cases  in  which  we  were  not 
permitted  to  do  a  bronchoscopy  died  within 
2  weeks.  In  Case  604,  a  child,  aged  2}^  years, 
showed  violent  tracheobronchitis  with  patches 
of  exudate  from  a  6  weeks'  sojourn  of  pieces 
of  peanut  kernel  in  the  bronchi.  Had  the 
child  been  younger  it  is  doubtful,  from  a 
clinician's  point  of  view,  if  the  child  would 
have  lived  this  long.  Many  similar  cases  are 
now  in  our  case  records,  and  while  the  degree 
of  inflammatory  reaction  varies  with  the  age 
of  the  child  and  with  other  and  unknown 
factors,  the  evidence  is  sufficient  to  warrant 
the  statement  made  at  the  beginning  of  this 
paragraph.  In  some  of  the  cases  the  pus  was 
so  copious  as  to  be  coughed  out,  on  insertion 
of  the  bronchoscope,  onto  the  bronchoscopist's 
gown,  dripping  thence  to  the  floor. 

Observations  on  the  reaction  of  peanut 
kernels  have  been  solely  in  the  trachea  and 
bronchi,  because  no  case  of  lodgment  in 
the  ccsophagus  has  come  under  our  observa- 
tion. 


Roentgenogram  2.1.  Case  No.  Fbdy.  550.  Fnglk 
half-penny  (copper  alloy?)  in  (esophagus  of  girl  aged  4- 
years.  Probable  sojourn  8  months,  LatemI  roentgen' 
gram  showing  coin  edgewise. 


The  only  other  nut  kernel  encountered  as 
foreign  body  was  a  walnut  kernel.  This  p) 
tient  (Case  Fbdy.  425),  an  infant  of  i 
months,  developed  a  most  \iolent  trachfi 
bronchitis  in  three  days'  sojourn  of  the  tei 
nel.  This  similarity  is  the  more  remarkabi 
since  the  so-called  peanut  is  not  truly  a  nii 
botanically  speaking,  whatever  it  may  ^ 
chemically.  Moreover,  the  walnut  kernel  W3 
raw,  whereas  the  peanut  kernels  were  all.  ; 
far  as  known,  cooked. 

Hypothetical  questiotts.  Many  h^pothes 
come  to  mind  in  comparing  the  reaction  a 
different  kinds  of  foreign  bodies  on  lb 
mucosal  surfaces  of  the  air  and  food  parage; 
To  attempt  the  solution  of  these  problems  tf 
theoretic  consideration  would  be  to  resort  t 
the  old  theoretic  "pathology'"  which  kqj 
medicine  and  surgery  groping  in  the  dark  fo 
ages.  Most  of  these  hypotheses  are  promisio; 
subjects  for  laboratory  investigations  an 
plans  to  this  end  are  now  under  way.  The> 
will  be  reported  upon  later.  The  purpose  c 
the  present  paper  is  to  record  the  4isual  ot 
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servations  of  living  pathology.  Recognizing 
the  dangers  of  theoretic  pathology,  we  are, 
however,  justified  in  considering  certain  es- 
tablished  facts  in  regard  to  the  reaction  of 
tissues  to  the  presence  of  various  substances. 
These  will  be  alluded  to  briefly  in  connection 
with  the  various  classes  of  substances. 

When  one  notes  the  readiness  with  which 
certain  substances  are  encysted  in  bacteria- 
free  tissues,  there  is  an  unavoidable  suspicion 
that  bacteria  are  largely  concerned  in  the 
wide  variation  in  the  degree  to  which  different 
foreign  bodies  in  the  lower  air  passages  cause 
reaction.  This  naturally  brings  up  the  ques- 
tions: 

What  is  the  relative  suitability  of  foreign 
bodies  of  various  kinds  to  serve  as  carriers  of 
bacteria?  To  what  extent  is  such  suitability 
a  factor  as  compared  to  the  after-service  of 
the  characters  of  the  foreign  body  as  a  matrix, 
an  occluder  of  drainage  and  aeration,  a  helper 
of  bacterial  growth,  as  a  mediimi  or  other- 
wise? 

Other  general  questions  are:  To  what  ex- 
tent do  certain  foreign  bodies  facilitate  pene- 
tration of  bacteria  tkrough  the  epithelial  bar- 
rier by  means  other  than  purely  mechanical 
puncture  and  the  atria  resulting  from  the  in- 
flammatory outward  migration  of  leucocytes? 
Can  certain  kinds  of  foreign  bodies  impair 
nliary  activity  by  means  other  than  the 
excitation  of  inflammation? 

Undoubtedly  one  of  the  factors  in  the 
>athologic  processes  is  the  impairment  of 
iliary  activity.  On  how  soon  after  the  in- 
vasion the  impairment  takes  place,  in  other 
rordSy  whether  the  primary  inflammatory 
•rocesses  stop  or  seriously  lessen  this  ac- 
:vity,  or  whether  it  is  in  the  later  destructive 
iflaminatory  processes  that  the  cilia  are 
sstroyed,  bronchoscopy  has  as  yet  not 
irown  any  light.  Plans  for  working  out  this 
'oblem  have  been  made. 
The  relative  activity  of  the  cilia  in  adults 
id  children  seems  never  to  have  been 
^termined. 

It  xnay  here  be  mentioned  that  previously 
ported  bronchoscopic  observations  by  the 
thor*    have  established  the  fact  that  the 

Pcranl  KadoMODjuid  Uryngeal  Sttrgery.  Textbook.  19x4.  Also 
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flow  of  the  stream  of  secretions  under  normal 
conditions  is  greatest  up  the  posterior  wall  of 
the  trachea  and  out  the  posterior  commissure 
of  the  larynx  between  the  right  and  left 
arytenoid  eminences  (Fig.  lo,  Plate  I.)* 

Previously  referred-to  bronchoscopic  obser- 
vations and  cultural  tests  by  the  author  have 
also  established  the  fact  that  the  mucosal 
surfaces  of  the  bronchi  are  not  absolutely  and 
at  all  times  sterile;  but  they  are  occasionally 
so,  and  the  deeper  (more  peripheral)  the 
location,  the  fewer  the  organisms.  Doubtless, 
this  is  because  under  normal  conditions,  the 
organisms  are  swept  out  by  the  flow  of  sterile 
secretions  poured  out  by  the  mucosal  glands 
and  propeUed  by  ciliary,  bechic,  and  forced 
expiratory  action,  voluntary  and  involimtary. 

Hypothetical  questions  suggested  by  Dr. 
W.  M.  L.  Coplin,  upon  which  we  hope  later 
to  have  laboratory  data,  are : 

1.  Do  metallic  foreign  bodies  give  off,  in 
the  process  of  corrosion,  bactericidal  products? 

2.  Are  the  vastly  greater  irritating  prop- 
erties of  such  substances  as  peanut  kernels 
due  to: 

a.  Irritating  chemical  substances  present 
in  the  peanut,  either  naturally  as  the  abrin  in 
jequirity  or  ricin  in  the  castor  bean,  or 
developed  in  the  roasting  process?  Ricin  is 
non-toxic  when  taken  into  the  gastro-intes- 
tinal  tract.  (Jacob  Rosenbloom  suggested  to 
me  the  testing  of  the  possibly  irritating  prop- 
erties of  arachidic  acid  as  an  irritant.  This 
saturated  fatty  acid  is  present  in  about  5 
per  cent  strength  in  peanut  oil.) 

b.  The  contact  of  an  alien  protein  with 
tissue  not  naturally  accustomed  to  such  sub- 
stances, the  alien  protein  not  having  pre- 
viously gone  through  the  mill  of  enteric  and 
hepatic  preparatory  processes? 

c.  The  protective  matrix  afforded  by  a 
porous  organic  vegetable  protein  for  the 
growth  of  bacteria  in  a  warm  moist  incubating 
chamber,  such  as  the  living  bronchi,  the 
bacterial  growth  giving  off  irritating  toxins  or 
acquiring  virulence  to  enable  the  organisms 
to  attack  the  living  tissues? 

■At  the  suggestion  of  Dr.  W.  M.  L.  Coplin,  the  author  has  since 
made  further  observations  by  wluch  it  was  discovered  that  the 
tendency  of  tlie  endotracheal  blood  streak  selected  the  posterior  wall 
when  the  patient  was  standing  or  sitting  erect,  just  the  same  as  in  a 
recumbent  patient.  In  other  words  postare  had  no  influence  in  the 
predilection  of  the  endotracheal  blood  streak  for  the  posterior  wall. 
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3.  Is  the  reaction  to  the  presence  of  the 
peanut  simply  an  unusually  violent  effort  of 
nature  to  split  up  and  get  rid  of  a  very  com- 
plex alien  protein  by  an  unnatural  route? 

4.  Is  the  relative  mildness  of  the  reaction 
from  so  septic  a  substance  as  a  cancellous 
bone,  as  compared  to  a  peanut  kernel,  ex- 
plainable upon  the  basis  of  the  well-known 
toxic  properties  of  alien  proteins? 

Cough  as  an  aid  to  ciliary  activity  is  im- 
portant. Bechic  inefficiency  in  infants  and 
young  children  as  compared  to  adults,  in 
whom  voluntary  expectorative  aid  is  a  large 
factor,  has  been  demonstrated  by  the  author 
(3).  Possibly  this  is  one  of  the  factors 
leading  to  the  greater  vulnerability  of  children 
to  the  reaction  of  foreign  bodies. 

LOCATION  OF  LODGMENT  OF  FOREIGN  BODIES 

IN  THE  BRONCHI 

A  distinction  must  be  made  between  the 
location  of  primary  lodgment  and  of  ultimate 
lodgment.  The  latter  term  must  be  used 
with  reservations,  since,  if  the  patient  lives, 
nearly  all  bronchially-lodged  foreign  bodies 
migrate  continually  downward  and  outward 
toward  the  p)eriphery  of  the  lung,  at  first  as 
far  as  the  size  and  shape  of  the  intruder, 
relatively  to  the  size  and  shape  of  the  bronchi, 
will  permit.  Later,  pathological  processes 
fix  the  foreign  body.  Still  later  the  intruder 
may  ulcerate  loose  and  migrate  farther  toward 
the  periphery,  but  this  is  relatively  very  rare. 
Usually  the  intruder  remains  fixed  in  in- 
flammatory tissue,  while  the  subjacent  puru- 
lent processes  migrate  toward  the  pleural 
cavity  into  which  they  often  enter,  causing 
a  pyopneumothorax.  In  only  one  of  our  cases 
that  came  in  with  this  condition  had  the 
foreign  body  followed  the  pus  into  the  pleura. 
In  none  of  them  had  the  intruder  worked  its 
way  through  an  area  of  adhesive  pleuritis  to 
the  skin  surface  but  such  cases  have  been 
recorded  in  the  prebronchoscopic  days. 

Foreign  bodies  often  lodge  in  the  larynx. 
These  instances  were  chiefly  in  the  case  of 
large,  long,  or  sharply  pointed  substances, 
lodgment  taking  place  because  of  a  point 
sticking  into  the  walls  or  into  the  ventricles. 
In  a  few  instances  lodgment  was  due  merely 
to  size.  In  more  than  half  the  cases  that  came 


in  with  foreign  bodies  in  the  bronchi  there  was 
good  reason  to  believe  that  the  intruder  had 
first  lodged  higher  and  had  been  dislodged  by 
natural  reflexes  or  by  efforts  at  removaL 
especially  ill-advised  efforts  in  the  upright 
posture. 

Nothing  new,  statistically  or  otherwise,  has 
developed  to  lead  me  to  alter  the  statement 
previously  made  (i)  as  to  the  greater  frequencj- 
of  right-sided  lodgment  and  reasons  therefor, 
the  rarity  of  middle-lobe  lodgment,  the 
influence  of  size,  shape,  specific  gravity  and 
other  characters  on  lodgment,  nor  as  to  the 
rarity  of  spontaneous  expulsion.  Further 
observation  corroborates  the  fact  then  noted 
that  lodgment  is  almost  always  at  or  bdow 
the  orifice  of  a  branch  bronchus;  because, 
probably,  of  the  fact  that  the  bronchi  do  not 
diminish  in  diameter  taperingly  between 
branches.  The  branching  is  of  monopodk 
type  and  the  interramal  parts  of  the  bronchi 
are  relatively  cylindrical.  The  most  fre- 
quent site  of  lodgment,  as  shown  in  earlier 
observations,  is  at,  or  immediately  below,  the 
giving  off  of  the  right  upper-lobe  bronchus, 
usually  far  enough  below  to  permit  air  to 
enter  the  upper-lobe  bronchus  over  the  top 
of  the  foreign  body.  The  next  most  frequent 
site  is  the  corresponding  anatomical  locatioD 
on  the  left  side.  Next  in  order  of  frequoicy 
are  the  stem  bronchi,  first  the  right  then  the 
left.  The  dorsal  branches  of  either  side  are 
much  more  frequently  invaded  than  tJ^ 
ventral  branches,  the  most  frequent  of  all 
being  the  large  posterior  branch  of  the  kit 
inferior-lobe  bronchus  that  is  given  off  im- 
mediately below  the  left  upper-lobe  bronch\£^ 
The  data  bearing  on  this  subject  have  alreacr 
been  published  (i). 

Participation  of  the  other  lung  in  the  broa- 
chitis  of  foreign-body  origin  does  not  us  laily 
occur  in  recent  cases  except  when  the  intrucfcr 
is  of  the  extremely  irritating  class,   such  « 
peanut  kernels  and  maize.    In  these,  diffn* 
bronchitis  of  both  lungs  is  the  rule,  so  mixk 
so  that  the  bronchoscopist  is  deprived  of  one 
of  his  best  guides  for  finding  the  locatioii  of 
the  foieign  body:   namely,  the  eiddences  d 
pathology  at  or  near  the  orifice  of  the  par- 
ticular bronchus  invaded.    The  evidences  d 
inflammation  are  not  localized  in  sxicfa 
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as  they  are  in  metallic  bodies  for  instance. 

In  case  of  metallic  and  other  mineral  bodies 

present  for  a  long  time,  there  is  usually  a  mild 

degree  of  chronic  bronchitis  in  the  other  lung 

due,  doubtless,  to  the  secretions  getting  over 

from  the  invaded  lung  during  sleep  and  at 

other  times  when  the  cough  reflex  and  the 

dKary  activities  are  lessened.    The  same  is 

true  of  bones  and  of  all  inorganic  substances. 

But  in  all  of  the  cases  of  substances  other  than 

the  irritating  class  (nut  kernels,  maize,  etc.), 

the  evidences  of  pathology  are  relatively  so 

slight  that  there  is  no  trouble  in  going  directly 

to  the  invaded  bronchus  by  following  the  signs 

of  pathology,  provided  the  intruder  has  been 

in  situ  sufficiently  long  to  produce  marked 

pathologic   changes. 

Tissues  involved  in  the  reaction  to  the  presence 
of  a  foreign  body.  It  is  logical  to  suppose  that, 
primarily,  the  lodgment  of  a  foreign  body  in  a 
bronchus  produces  a  reaction  limited  to  the 
mucosa.  Many  foreign  bodies,  owing  to^ im- 
pact on  aspiration  of  the  foreign  body,  or  on 
its  being  knocked  about,  or  by  the  friction 
caused  by  respiratory,  pulsatory  and  bechic 
novements,  perforate  the  mucosa,  intro- 
iucing  the  bacteria  and  attendant  inflam- 
natory  processes  into  the  perichondrium, 
he  cartilage,  the  interannular  tissues,  the 
vessels  and  all  the  tissues  comporing  the 
parenchyma  of  the  lung. 

AUSES  OF  REACTION   OF   BRONCHIAL   TISSUES 
TO    THE    PRESENCE    OF    FOREIGN  BODIES 

It  is  probably  justifiable  to  assume  that 
[)e  causes  of  the  reactions  of  the  mucosal  and 
ijacent  tissues  to  the  presence  of  a  foreign 
ody  may  be  classified  as  mechanical,  chemi- 
lI,  biomechanical  and  biochemical. 
Mechanical  causes  of  reaction  of  the  tissues 

the  presence  of  foreign  bodies.  These  are 
Lsily  understood  and  admit  of  little  dispute. 
irect  trauma  of  a  foreign  body  by  the  im- 
ict  of  its  striking  when  it  is  aspirated  with 
ojectile-like  force,  assisted  or  noi  by 
avity,  is  easily  understood.  So  also  is  the 
mcture  of  the  epithelium  either  on  the  im- 
ct  or  later  as  a  result  of  the  chafing  due  to 
B  to-and-fro  excursion  of  the  contactual 
onchial  wall  in  the  respiratory,  bechic,  and 
Isatory  movements  which  are  continuous. 


As  previously  pointed  out  by  the  author,  long 
objects  pointed  at  one  end  only,  such  as  pins, 
tacks  and  the  b'ke,  have  a  ratchet-like  move- 
ment by  which  they  work  downward  to  the 
lowest  possible  location,  due  to  the  prevention 
of  upward  return  by  the  sticking  of  the  point 
into  the  lateral  wall.  The  axis  of  the  foreign 
body  not  coinciding  with  the  bronchial  axis 
because  of  the  relatively  large  diameter  of 
the  latter,  the  point,  which  is  almost  in- 
variably upward,  sags  over  into  contact  with 
the  bronchial  wall,  into  which  it  penetrates 
during  the  subsequent  longitudinal  shorten- 
ing of  the  bronchus  during  expiation,  cough, 
or  transmitted  cardiac  or  vascular  impulse. 

Under  mechanical  processes  may  also  be 
included  the  occlusion  or  "corking"  of  a 
bronchus  by  which  drainage  and  aeration 
of  the  subjacent  tributary  lung  is  interfered 
with.  This  obstruction  may  be  contributed 
to  by  swelling  of  the  tissues,  swelling  or 
corrosive  increase  in  the  bulk  of  the  foreign 
body. 

Biomechanical  processes  may  include:  (a) 
the  irritating  roughness  induced  in  a  foreign 
body  by  corrosion  and  by  the  incrustation  of  a 
foreign  body  secondary  to  tissue  reaction; 
(b)  the  swelling  of  the  foreign  body  due  to  the 
absorption  of  the  ever-present  secretions, 
normal  or  pathologic,  resulting  in  great  lateral 
pressure ;  (c)  the  increase  in  bulk  of  the  intruder 
by  corrosive  processes;  (d)  the  swelling  of  the 
bronchial  wall,  obhterating  the  airways  that 
on  first  invasion  existed  at  certain  points 
between  the  foreign  body  and  the  bronchial 
wall,  due  to  irregularities  in  the  shape  of  the 
foreign  body. 

Chemical  processes  include  those  in  which 
the  intruder  contains  material  which  is 
directly  irritating  to  the  tissues. 

Biochemical  processes.  In  this  classification 
might  be  included  the  reactions  on  the  tissues 
produced  by  irritative  agents  developed  by 
bacterial  or  tissue-cell  activities. 

Age  in  relation  to  reaction  of  tissues  to  foreign 
bodies.  Our  observations  show  beyond  doubt 
that  the  larynx,  trachea,  and  bronchi  of 
infants  react  much  more  severely  and  gen- 
erally to  foreign  bodies  than  those  of  adults. 
This  is  especially  true  of  the  subglottic  region 
in  children  aged  less  than  19  months.    Their 
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subglottic  tissues  will  swell  until  in  the  most 
severe  cases  they  meet  in  the  middle  line  and 
will  asphyxiate  the  little  patients  unless  a 
tracheotomy  be  done  to  supply  air  until  the 
subglottic  oedema  subsides.  Peanut  kernels 
seem  peculiarly  Uable  to  set  up  this  subglottic 
swelling.  Subglottic  oedema  in  infants,  is 
however,  not  peculiar  to  foreign-body  cases. 
We  have  often  seen  it  in  acute  laryngo- 
tracheitis  commonly  called  "the  grippe"  or 
broncho-pneimionia.  In  quite  a  proportion 
of  the  cases  of  laryngeal  and  tracheal  diph> 
theria  in  infants,  in  our  observation,  it  is 
often  this  subglottic  oedema  rather  than  the 
bulk  of  the  membrane  that  necessitates 
tracheotomy  or  intubation.  Logan  Turner 
has  shown  the  peculiar  histology  of  the 
subglottic  region  in  children;  and,  doubtless, 
structure  is  the  chief  factor  in  the  tendency 
to  subglottic  oedema  in  infants.  Our  youngest 
patient  was  11  days  old. 

Contact  reaction.  The  mere  contact  (with- 
out impact)  of  a  foreign  body  in  the  trachea 
or  bronchi  seems  to  cause  very  little  reaction. 
In  Case  Fbdy.  557,  the  needle  in  contact 
with  the  mucosa,  after  it  had  been  in  the 
lower  air  passages  for  2  hours,  had  caused 
only  a  slight  congestion.  This  seemed  to  be 
the  case  in  most  instances  of  metallic  bodies 
of  short  sojourn  though  none  was  quite  so 
short  as  that  of  the  needle.  In  a  number  of 
peanut  cases  of  very  short  sojourn  a  diffuse 
general  reaction  was  set  up.  The  mechanical 
irritation  of  contact  of  a  peanut  would 
theoretically  seem  much  less  than  that  of  a 
metallic  body.  The  reaction  from  contact  of 
the  bronchoscope  in  a  careful,  gentle  bron- 
choscopy seems  very  slight,  and  successive 
introduction  of  the  instrument  shows  that 
the  slight  congestion  caused  very  quickly 
disappears,  "provided  no  abrasion  of  the 
epithelium  has  occurred.  The  reaction  from 
improper,  rough,  violent  use  of  the  broncho- 
scope as  shown  in  Figure  3,  Plate  I,  is  fol- 
lowed by  more  or  less  severe  traumatic 
bronchitis. 

The  slight  reaction  from  mere  contact 
observed  endoscopically  corresponds  to  clin- 
ical findings.  When  each  one  of  us  recalls  the 
violent  choking  and  strangling  excited  in  our- 
selves by  a  mere  crumb  of  bread  that  has 


"gone  the  wrong  way"  we  really  refer  only 
to  laryngeal  sensations.  Strange  as  it  may 
seem,  the  deeper  passages  are  quite  tolerant 
for  foreign  bodies.  In  most  instances  after 
the  coughing  and  choking  excited  by  the 
presence  of  the  foreign  body  while  passing 
through  the  larynx,  practically  all  cough 
ceases.  It  is  this  deceptive  and  little-known 
period  of  quiescence  that  deludes  patient  and 
practitioner  into  believing  the  foreign  body 
could  not  have  entered  the  lung.  In  Case 
Fbdy.  409  (Figure  8,  Plate  II),  the  family 
physician  when  called  immediately  after  the 
accident  said:  "Impossible.  You  would 
have  been  dead  in  5  minutes  and  would  ha^e 
been  coughing  your  head  off  the  whole  time.' 

CASES    OF   PROLONGED    SOJOURN   OF   FOREIG5 
BODIES  IN  THE  AIR  PASSAGES 

Of  the  23  cases  in  which  the  foreign  body 
had  been  in  the  limg  for  periods  ranging  from 
3  months  to  18  years,  the  clinical  signs  of  pul- 
monary sepsis  supervened  and  the  patients 
developed  the  clinical  picture  of  pulmonary 
tuberculosis;  yet  in  not  one  of  the  23  were 
tubercle  badUi  found,  though  repeated  cs- 
aminations  were  made.  Moreover  the  rela- 
tively prompt  and  complete  recovery  of  the 
patient  in  16  out  of  the  23  cases  clinicalhr 
substantiated  the  bacteriological  findings 
It  seems,  therefore,  that  the  statement  thai 
appears  in  many  textbooks  that  cases  d 
foreign  body  in  the  lung  are  prone  to  die  oi 
pulmonary  tubercxilosis  is  a  relic  of  the  dajs 
when  the  diagnosis  of  tuberculosis  was  ma^ 
upon  clinical,  and  not  upon  the  bacterio- 
logical, or  even  pathological  data. 

The   predominant   characteristics   of    tb? 
pathologic  processes  of  the  23  cases  of  pro- 
longed sojourn  of  a  foreign  body  in  the " 
were: 

1.  Foul  and  dark-colored  or  greenisli 
indicating  the  presence  of  saprophjrt^  affii 
chromogenic  bacteria. 

2.  Presence    of    an    abimdant 
flora,  without  distinctly  predominant 
eties  of  organisms. 

3.  Absence  of  bacillus  tuberculosis, 

4.  Presence  of  a  stricture  of  the ' 
the  foreign  body  occupying  the  lum^a  of  tic 
stricture  in  16  out  of  the  23  cases. 
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5.  The  presence  of  a  cavity  varying  from  a 
slight  dilatation  of  a  bronchus  to  an  abscess 
cavity,  though  in  most  instances  the  "  cavity  " 
wsis  filled  with  granulation  tissue  and  usually 
its  walls  were  collapsed.  In  some  instances  the 
cavity  gaped  on  inspiration  after  removal  of 
the  foreign  body  and  bronchoscopic  aspiration 
of  the  pus;  in  one  instance  the  "cavity''  was 
inflated  with  the  caisson  bronchoscope  (Fig- 
ure 9,  Plate  II) . 

6.  The  location  of  the  foreign  body  at  the 
upper  part  of  the  pathologic  mass.  In  all 
save  two  of  the  23  cases  of  prolonged  sojourn 
of  a  foreign  body  in  a  bronchus,  the  foreign 
body  was  located  at  the  upper  part  of  the 
diseased  tissue  which  has  resulted  from  its 
presence.  In  the  cases  in  which  cavities  of 
abscessal  or  bronchiectatic  character  had 
resulted,  the  foreign  body  was,  in  all  cases 
but  two,  located  in  a  stricture  at  the  top  (or 
proximal  end)  of  the  cavity. 

Pus  and  secretions  in  foreign-body  cases. 
Systematic  laboratory  work  has,  unf ortunate- 
y,  not  been  carried  out  in  all  cases.  The 
rases  that  were  investigated,  however,  re- 
galed the  same  organisms  and  the  same 
endency  to  mixed  infections  that  are  found 
a  other  inflammatory  states  of  the  bronchial 
aucosa.  Pure  cultures  of  one  organism  were 
ot  found  in  any  instance.  The  specimens,  so 
ir  as  studied,  showed,  in  the  cases  of  pro- 
rnged  sojourn,  the  same  histologic  and  bac- 
jriologic  elements  as  are  found  in  bron- 
!iiectasis  and  lung  abscess.  It  is  unfortunate 
lat  this  abundant  opportimity  for  investiga- 
on  ot  these  relatively  rare  conditions  was  not 
iken  advantage  of  for  systematic  and  thor- 
igh  laboratory  work.  Arrangements  are 
)w  made  to  do  better  in  the  future.  Clin- 
Eilly  the  secretions  of  relatively  recent  cases 
5re  mucopurulent  in  character,  often  tinged 
ith  blood.  In  the  peanut  cases  (all  children) 
e  mucopus,  in  most  instances,  was  pink- 
1  in  color.  In  all  the  cases  of  prolonged 
joum  the  pus  was  characterized  by  being 
very  foul,  stale  odor.  Usually  the  color 
LS  rather  dark  and  somewhat  greenish, 
ther  t\\^r\  than  thick,  not  creamy.  In  some 
^s  it  'was  rather  stringy.  As  soon  as 
^nging  'was  comjnenced  in  the  procedure 
bronchoscopy  the  oozing  of  blood  from  the 


granulations  made  the  pus  bloody  to  the  ex- 
tent that  all  other  characteristics  were  lost, 
except  the  odor  which  persisted  most  ob- 
trusively. In  many  of  the  cases  of  peanut 
kernels,  maize,  etc.,  the  pus  (often  of  ^'laud- 
able" character)  was  coughed  out  as  soon  as 
the  bronchoscope  was  inserted,  in  such  copious 
quantities  as  to  drip  from  the  bronchoscopist's 
gown  to  the  floor. 

DROWNED    LUNG    AND    LUNG    ABSCESS 

It  is  my  custom  always  to  take  a  roentgen- 
ograph of  the  chest  after  the  removal  of  the 
foreign  body  for  comparison  with  the  one 
taken  before  the  bronchoscopy.  This  has 
led  to  the  discovery  that  much  of  the 
opacity  of  the  subjacent  limg  tissue  in  recent 
cases  disappears  after  bronchoscopy,  evident- 
ly due  to  the  usual  bronchoscopic  "sponge- 
pimiping"  out  of  purulent  secretions.  In 
cases  of  prolonged  sojourn  of  the  foreign  body 
in  the  lung  the  same  thing  is  npticeable  but 
to  a  less  degree,  and  there  still  remains,  in 
the  latter  class  of  cases,  much  opacity  as 
compared  to  the  other  side.  Possibly  part 
of  the  contrast  of  the  two  sides  is  due  to  com- 
pensatory emphysema  of  the  uninvaded  side; 
but  allowing  for  this  there  is  unmistakable 
opacity.  In  the  course  of  years  (ranging  from 
I  to  10  in  our  records),  the  shadows  almost 
entirely  disappear,  though  traces  may  be 
visible  long  after  all  s)anptoms  have  disap- 
peared and  all  physical  signs  have  become 
normal. 

When  the  drainage  from  a  bronchus,  large 
or  small,  becomes  obstructed  the  secretions 
acciunulate  below  and  we  have  the  natural 
passages  filled  with  secretions  which  are,  or 
soon  become,  purulent.  This  condition  we 
have  fallen  into  the  custom  of  referring  to  as 
"drowned  lung."  It  may  give  the  same  note 
as  an  atelectatic  area  and  the  two  conditions 
may  co-exist.  Clinically  it  differs  from  true 
abscess  in  that  it  may  develop  rapidly,  within 
a  day  or  two  in  some  instances,  and  in  that 
if  relieved  at  once  by  removal  of  the  foreign 
body,  recovery  from  whatever  local  reaction 
may  be  present  is  almost  always  prompt  and 
complete.  If,  however,  the  area  of  "drowned 
lung"  is  not  relieved  by  removal  of  the  foreign 
body  from  the  bronchus,  the  bacteria  become 
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active  in  the  pent-up  secretions;  the  sap- 
rophytes decompose  the  secretions;  the  toxins 
and  other  products  of  bacterial  activity,  to- 
gether with  the  inflammation,  result  in 
destruction  of  the  cilia,  the  epithelium,  then 
the  subepithelial  tissues,  and  the  perichon- 
drium; the  cartilage  itself  dies  and  we  have 
a  cavity.  Across  one  such  ** cavity"  there 
stretched  a  band  of  tissue,  which  had  an 
appearance  of  branching  (Figure  9,  Plate  I). 
As  to  the  nature  of  this  band  it  is  impossible 
to  say.  It  may  have  been  cicatricial  tissue 
left  during  the  shifting  from  some  previous 
stage  in  the  course  of  the  inflammatory 
changes  in  the  reaction  of  the  tissues  to  the 
presence  of  the  foreign  body.  It  seems  more 
probable,  however,  that  it  was  some  of  the 
natural  tissues  more  resistant  than  the  others 
to  the  pathologic  processes.  Its  form  sug- 
gested a  small  branch  bronchus,  though  the 
author's  experience  with  purulent  processes 
about  the  larynx  is  that  perichondrium  and 
cartilage  are  very  prompt  to  become  involved 
and  break  down  under  purulent  processes. 
The  interior  of  the  abscess  wall  in  the  case 
with  the  band,  was  Uned  with  large  mushy, 
flabby  granulations  which  entirely  filled  the 
cavity.  Possibly  this  apparent  filling  may 
have  been  due  in  part  to  collapse  of  the  walls. 
Be  this  as  it  may,  the  interior  could  be  ex- 
plored only  by  '* caisson  bronchoscopy,''  a 
method  devised  by  the  author  for  endo- 
scopically  inflating  lung  abscess  cavities  during 
examination.  This  case  and  the  method  have 
been  previously  reported.  In  the  absence  of 
autopsies  it  has  been  impossible  to  determine, 
by  bronchoscopy  alone,  in  every  case,  whether 
an  observed  hollowness  constituted  an  abscess 
cavity  or  a  bronchiectasis.  The  region  below 
the  stricture  that  held  the  foreign  body  was, 
in  every  case  of  prolonged  sojourn,  lined  with 
bleeding  inflammatory  tissue,  endomacro- 
scopically  resembling  granulation  tissue.  In 
some  of  the  cases  in  which  there  had  been 
relatively  free  drainage  around  the  foreign 
body,  in  the  interstices  between  it  and  the 
bronchial  wall,  the  latter,  more  or  less  altered 
by  chronic  inflammation,  was  visible  in  cer- 
tain portions  of  the  visible  field.  As  near  as 
the  author  has  been  able  to  determine,  the 
condition  has  been  one  of  bronchiectasis  in 


10  cases,  and  of  abscess  properly  so  called  in 

6  out  of  23  cases  of  prolonged  sojourn 
of  foreign  bodies  in  the  lung.    In  the  other 

7  cases,  no  conclusion  as  to  which  to  call  the 
condition  could  be  arrived  at  bronchoscopi- 
cally.  Foreign-body  abscesses  have  teen 
known  to  have  a  tendency  to  rupture  into 
the  pleural  cavity  or  the  mediastinum. 

Drowning  of  the  patient  in  his  own  secretim. 
In  the  foregoing  paragraphs  reference  is  had 
only  to  the  drowning  of  sections  of  lung. 
The  author  (3)  has  previously  called  at- 
tention to  the  fact  that  glottic  impainnent 
can  cause  the  bronchi  and  trachea  to  fill  up 
until  the  patient  will  actually  drown  in  his 
own  secretions.  It  is  a  true  drowning  in  the 
sense  that  fluid  by  its  presence  mechanicaDy 
prevents  atmospheric  air  from  reaching  the 
capillaries  of  the  air  cells.  This  condition  has 
arisen  in  our  foreign-body  cases  chiefly  Id 
children,  whose  subglottic  tissues  for  ana- 
tomical reasons  are  peculiarly  susceptible  to 
oedema.  This  oedema  occurred  in  3  classes  of 
case . 

1 .  Those  in  which  a  loose  foreign  body  had 
been  knocked  about  in  the  trachea  by  cou^^ 

2.  Those  in  which  the  foreign  body  was  oi 
such  peculiar  character  or  accompaniments 
as  to  have  excited  a  very  violent  diffose 
reaction  in  the  tracheobronchial  tree. 

3.  A  foreign  body  so  jammed  in  the  ^otti 
as  to  prevent  glottic  closure  in  the  bedi 
cycle. 

4.  One  adult  patient  who  had  a  recuircit 
paralysis  before  the  foreign-body  accident 

The  mechanism  of  bechic  expulaon  d 
secretions  (or  anything  else)  is  briefly: 

1.  The  taking  of  a  deep  breath,  filling tk 
lungs  with  air. 

2.  Tight  closure  of  the  glottis. 

3.  Contraction  of  the  expiratory  muscfc 
to  raise  the  air  pressure. 

4.  Sudden  opening  of  the  glottis,  relcaa* 
the  compressed  air  and  gases  in  the  chest 

5.  Outward  rush  of  the  blast  of  compressed 
air  and  gases  through  the  bronchi,  trachei 
larynx,  fauces  and  mouth,  the  blast  carryaf 
with  it  secretions  and  foreign  bodies  with  1 
varying  degree  of  efficiency. 

The  efficiency  depends,  as  one  of  its  cfe 
phases,  upon  free  glottic  movement,  as  « 


JACKSON:    FOREIGN  BODIES  IN  AIR  AND   FOOD   PASSAGES 


223 


as  upon  glottic  patulency.  If  the  glottis  can- 
not close  tightly  preliminary  compression  of 
the  intrathoracic  air  is  impossible,  so  that 
the  outward  rush  lacks  suddenness,  hence  its 
efficiency  as  a  secretion  remover  is  lessened. 
If  the  glottic  chink  is  narrowed  so  that  its 
maximum  exposure  does  not  permit  thick 
secretions  to  pass,  the  efficiency  is  impaired 
obstructively. 

BRONCHIAL  STENOSIS  SECONDARY  TO  FOREIGN 

BODY 

Recent  cases.   Bronchial  stenosis  in  cases  of 
globular  or  cylindric  foreign  bodies  of  more 
or  less  regular  outline,  so  far  as  we  could  deter- 
mine, resulted  promptly  from  the  wedging  of 
the  respective  foreign  bodies  by  impact  in 
the  smallest  bronchus  they  could  enter.  Thus 
occluded,  absorption  of  air  took  place  in  the 
tributary  lung  below,  resulting  in  a  negative 
pressure  which  forced  the  intruder  farther  and 
farther  down.    Then  the  inflammatory  re- 
action in  the  neighborhood  of  the  foreign 
body  resulted  in  an  annular  oedema  on  the 
proximal  side  of  the  foreign  body.  Whether 
or  not  a  similar  condition  existed  below  could 
not  always  be  determined  because  in  acute 
cases  there  was  not  often  any  justification 
for  reinsertion  of  the  bronchoscope  after  the 
removal  of  the  foreign  body.    But  the  swell- 
ing on  the  proximal  side,  constituting,  as  it 
does,  one  of  the  difficulties  to  be  overcome  in 
the  bronchoscopic  seizure  of  the  foreign  body, 
was  only  too  obvious.    It  was  present  in 
every  recent  case  in  which  a  cork-like  occlu- 
sion of  a  bronchus  had  existed  for  a  day  or 
more.    When  a  foreign  body  of  somewhat 
irregular  shape  enters  a  bronchus,  for  a  time 
the  air  can  pass  through  the  interstices  left 
by  the  irregularities,  as  in  Figures  6  and  12, 
Plate  II.    These  interstices  may  be  more  or 
less  occluded,  if  small,  by  this  mucopus.    If 
large,  air  and  secretions  may  pass  for  a  vary- 
ing length  of  time,  probably  depending  on  the 
rapidity  and  intensity  of  the  mucosal  swelling 
which  the  particular  foreign  body  may  excite, 
the  thickness  of  the  secretions,  the  size  of 
the  bronchus,  or,  rather,  the  amount  of  cubical 
capacity  of  the  subjacent  lung  on  which  de- 
pends the  force  of  the  respiratory  and  bechic 
blasts.   A  slender  foreign  body,  such  as  a  pin. 


located  in  a  relatively  large  bronchus,  had  not 
resulted  in  bronchial  obstruction  in  any  of 
our  cases  short  of  5  years.  In  Case  Fbdy.  569 
the  exact  time  elapsed  before  obstruction 
supervened  could  not  be  determined;  but 
occlusion  was  practically  complete  when  the 
first  bronchoscopy  was  done,  5  years  after  the 
aspiration  of  the  pin. 

Cases  of  prolonged  sojourn.  In  all  the  23 
cases  of  prolonged  sojourn  of  a  foreign  body 
in  a  bronchus  there  was  more  or  less  obstruc- 
tion. This  stenosis  was  composed  of  the  for- 
eign body  plus  the  inflammatory  sequelae, 
cicatricial  stricture,  granulation  tissue  and 
purulent  secretions,  these  various  factors 
being  present  in  varying  degrees  in  the  various 
cases. 

Encysting  of  foreign  bodies  in  the  lung. 
Anthracosis  concerns  only  relatively  minute 
foreign  bodies,  which  by  reason  of  the  small 
size  reach  the  bronchioles  and  air  cells.  The 
author's  observations  concern  only  foreign 
bodies  of  relatively  large  size  which  neces- 
sarily occupy  bronchi  of  a  size  not  less  than 
probably  3  millimeters  in  diameter.  Such 
bodies  probably  rarely  become  encysted. 
If  the  bronchus  closes  proximally  the  locked- 
up  bacteria  and  their  pabulum  form  an  ab- 
scess in  most  instances.  In  only  two  cases  in 
the.  author's  experience  was  a  foreign  body 
of  size  truly  encysted  and  even  in  these  the 
encysting  may  ultimately  break  down  and 
result  in  abscess  formation.  There  are  five 
factors  that  probably  contribute  to  prevent 
encysting  of  a  foreign  body  in  the  lung. 

1.  Infection. 

2.  Patulency. 

3.  Epithelialized  surfaces. 

4.  Movement. 

5.  Penning  up  of  subjacent  secretions,  nor- 
mal or  abnormal,  the  passage  of  which  main- 
tains an  open  channel  when  forced  upward 
either  by  bechic  or  accumulative  pressure. 

COLOR  PLATES 

The  illustrations  are  reproduced  by  photo 
engraving  from  the  original  oil  color  drawings 
painted  by  the  author  from  his  sketches  made 
immediately  after  the  removal  of  the  foreign 
bodies.  They  all  represent  the  living  tissues 
(except  Figure  9,  Plate  II)  as  seen  through  the 
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laryngoscope,  bronchoscope  or  oesophago- 
scope.  Color  always  varies  with  the  degree 
and  character  of  the  illumination  and  no- 
where more  so  than  in  endoscopy.  The  light 
used  by  the  author  is  of  moderate  intensity 
close  to  the  tissues,  at  distal  end  of  tube. 
For  clearness  the  drawings  are  made  to  show 
appearances  after  the  removal  of  secretions. 
The  effort  is  made  to  compare  the  eflfect  of 
short  and  of  prolonged  sojourn  of  foreign 
bodies  of  the  same  character  rather  than 
isolated  instances  of  all  kinds  of  foreign  bodies. 
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BRONCHOSCOPIC    AND    (ESOPHAGOSCOPIC   VIEWS    SHOWING   THE   PATHOLOGIC 
CHANGES   FOLLOWING  THE   PRESENCE   OF  FOREIGN  BODIES 

IN  THE  BRONCHI  AND   (ESOPHAGUS 

PLATE  I 


Fig.  I.  Case  Fbdy.  616B.  Child,  aged  7  years.  Steel 
shawl-pin  with  head  downward  to  left  in  left  upper-lobe 
bronchus.  Point  lying  in  contact  with  median  wall  of  left 
main  bronchus.   Peroral  bronchoscopic  removal.   Cure. 

Fig.  2.  Case  269  P.  £.  Child,  aged  12  years.  Steel 
sham-pin  with  head  in  left  upper-lobe  bronchus;  point 
imbedded  in  median  wall  of  left  main  bronchus.  Endos- 
copic view  2  days  after  aspiration  of  pin.  Peroral  bronchos- 
copic removal.    Cure. 

Fig.  3.  Case  Fbdy.  394B.  Infant,  aged  18  months. 
Steel  shawl-pin  with  head  in  left  upper-lobe  bronchus; 

?[>int  imbedded  in  median  wall  of  left  main  bronchus, 
in  probably  in  sUu  35  days.  Inflammatory  state  obliter- 
ating image  of  bronchial  rings  due  to  2  previous  rough 
bronchoscopies  by  an  operator  who  was  unable  to  see  the 
pin.  The  grayish  patch  is  exudate  from  improper  instru- 
mentation. Ordinarily  reaction  is  only  local  around  the 
buried  point,  as  in  Figure  2.  That  the  baby  survived  the 
two  previous  rough,  prolonged  bronchoscopies  is  remark- 
able. Usually  sudi  work  is  fatal  to  infants.  I  have  never 
seen  such  a  reaction  from  either  a  metallic  foreign  body  or 
a  carefully  done  bronchoscopy.  Peroral  bronchoscopic 
removal.  Cure. 

Fig.  4.  Case  Fbdy.  577B.  Girl,  aged  7  years.  Steel 
sha^-pin  with  head  in  left  upper-lobe  bronchus;  point 
imbedded  in  median  wall  of  left  main  bronchus,  the  pin 
being  transfixed  across  the  lumen  of  the  bronchus.  Ob- 
served 5  months  after  aspiration  of  pin,  which  is  thickened 
and  roughened  by  corrosion.  Inflammatory  state  less  than 
that  of  trauma  from  rough  bronchoscopy  m  case  shown  in 
Figure  3.  This  illustrates  the  surprisingly  little  and  the 
remarkably  limited  inflammation  set  up  by  a  metallic 
foreign  body  in  the  bronchi.  It  is  only  m  the  inunediate 
neighborhood  that  the  rings  are  obliterated  by  the  inflam- 
mation, which  moreover,  is  essentially  chronic.  Peroral 
bronchoscopic  removal.    Cure. 

Note. —  Figures  1,2,  and  4  afford  a  noteworthy  opportu- 
nity for  comparison  of  the  effect  of  a  foreign  body  of  pre- 


cisely the  same  character  (steel  pins  with  glass  bads)  a 
about  the  same  location,  but  of  various  duntioBia 
sojourn. 

Fig.  5.  Case  Fbdy.  565.  Girl,  aged  8  yeais.  Stti 
shawl-pin  with  head  in  left  main  bronchus,  the  poiot  ■ 
tracheal  wall  above  orifice  of  ri^^t  bronchus.  A  tij 
stream  of  blood  is  seen  to  be  earned  by  the  dUs  toni 
the  posterior  wall  of  the  trachea.  (See  also  Figue  lai' 
Peroral  bronchoscopic  removal.    Cure. 

Fig.  6.  Case  Fbdy.  625.  Man,  aged  21  years.  Dotil 
root-canal-reamer  (tool  steel  with  brass  handle)  in  loiddb 
lobe  bronchus,  the  point  having  entered  slightly  intolk 
mucosa.  Faint  areola  around  point  of  entrance.  (Cog^ 
Figure  11,  in  which  a  similar  foreign  body  had  beenai 
bronchus  for  3  months.)  Peroral  bronchoscopic  itDflw- 
Cure. 

Fig.  7.  Case  Fbdy.  569.  Woman,  aged  63  yews,  iw 
shaw-pin  was  aspirated  5  years  previously,  and  I^*^ 
entered  a  branch  of  the  middle-lobe  brozKrhis.  1» 
yellow  patch  on  the  mound-Uke  swelling  rejHesents  aistf 
of  pus  and  exudate. 

Fig.  8.  Same  case  as  in  Figure  7.  Thepusandc^ 
have  been  wiped  away,  revealing  the  end  of  the  sb*" 
corroded  pin  occupying  the  strictured  orifice  of  an  ihs* 
cavity.  This  appearance  of  a  fordgn-body  abscess  a^ 
is  not  unusual  out  the  mound-like  protrusion  into » 
lumen  of  the  bronchus  is  rare.  .    . 

Fig.  9.  Same  case  as  in  Figures  7  and  8.  In"p^* 
abscess  cavity.  The  orifice  was  dilated  and  t^  pB« 
removed,  a  caisson-bronchoscope  has  been  inserted  iO| 
the  cavity  ballooned  for  examination  of  its  hiteiMr.  ^ 
nature  of  the  band  stretching  across  from  wall  to  w» 
not  determined.  It  might  have  been  vascular,  hiai»* 
cicatricial  tissue.  Pus  was  very  foul.  All  '^P^^S^'^ 
ceased  after  a  few  weeks  and  the  patient  is  still  wd*  it» 
of  2  years.  , 

Note. —  Comparisons  of  Figures  i,  2,  4»  ^f^i 
are  interesting  as  they  show  the  patholo^  daaps 


J 


'!'J 


l<    ) 


JACKSON:    FOREIGN  BODIES   IN  AIR  AND   FOOD   PASSAGES 


225 


similar  foreign  bodies  (steel  pins  with  glass  heads),  present 
for  various  periods  from  2  da^  to  5  years. 

Fig.  10.  Same  case  as  in  Figure  5.  Tiny  stream  of  blood 
is  seen  to  be  carried  by  the  cilia  up  the  posterior  wall  of  the 
trachea  and  out  the  "pitcher  mouth"  between  the  aryte- 
noids. This  original  observation  of  the  author  has  been 
observed  in  previous  and  subsequent  foreign-body  cases. 
Occasionally  it  is  seen  in  tuberculous  cases.  At  intervals 
the  cough  removed  the  streak  of  blood;  but  it  was  soon 
replaced  in  cases  in  which  the  bleeding  continued  in 
sufficient  and  not  too  great  amount.  It  was  not  noticeable 
In  copious   hemorrhages. 

Fig.  II.  Case  Fbdy.  552.  Dental  root-canal-reamer 
[tool  steel  with  brass  handle)  in  left  upper-lobe  bronchus 
or  3  months.  The  point  has  entered  the  wall  of  the  main 
)ronchus,  the  point  of  entrance  being  surrounded  by  an 
nflammatory  areola.  A  small  patch  of  exudate  is  adherent. 
The  local  and  mild  character  of  the  inflammation  is  im- 
lortant.  Compare  Figure  6,  which  shows  the  endoscopic 
ppearances  in  a  case  of  only  2  days'  sojourn  of  a  similar 
istrument. 

Fig.  12.  Case  230  P.  E.  Man,  aged  76  years.  Nickel- 
lated  brass  atomizer  tip  in  right  stem  bronchus  10  da>'s. 
iflammatory  reaction  localized,  probably  because  the 
>reign  body  is  not  of  very  irritating  character  and  owing 
>  the  hole  in  the  distal  end,  it  does  not  obstruct  drainage, 
ickel-plating  tarnished  but  not  corroded.  Peroral 
x>nchoscopic  removal.    Cure. 

Fig.  13.  Case  Fbdy.  611.  Man.  aged  58  years.  Nickel- 
ated  brass  atomizer  tip  in  right  stem  bronchus  i^  years. 
he  size,  shape  and  position  of  this  foreign  body  are 
ecisely  the  same  as  in  the  preceding  case.  (See  Figure  1 2, 
ove.)  The  granulation  tissue  that  obstructs  the  view 
to  the  interior  of  the  atomizer  tip  has  developed  as  the 
;ult  of  a  i>^  years'  sojourn.  The  granulations  surmount 
firm,  fibrous  stricture,  which  required  bronchoscopic 
atation  for  the  removal  of  the  foreign  body.  Pus  very 
iJ.  Perichondritis  present.  Nickeling  entirely  gone, 
iss  much  corroded.  Peroral  bronchoscopic  removal, 
re. 

VoT£. —  The  localized  character  of  the  inflammatory 
cesses  in  the  cases  illustrated  in  Figures  12  and  13,  is 
leworthy  and  is  probably  due  to  the  relatively  unirri- 
ing  character  of  the  foreign  body  and  to  its  form,  which 
ause  of  the  opening  at  both  ends  did  not  greatly  obstruct 
inage. 

^ig.  14.  Case  Fbdy.  572.  Boy,  aged  9  years.  Brass  cap 
n  bedstead  in  right  main  bronchus  i  year  and  9  months. 
i  general  shape  and  position  of  the  foreign  body  are 
liar  to  Figure  12;  but  there  is  no  hole  in  the  distal  end 
he  cap.  The  obstruction  to  drainage  had  caused  much 
•c  extensive  pathology  in  the  right  lung  (shown  by 
itgenography  and  physical  signs)  as  compared  to  the 

preceding  cases.  Endoscopically  the  bronchi  of  the 
lung  were  normal,  and  this  was  corroborated  by  the 
and  the  physical  signs,  both  the  two  last  indicating 
pensatory  emphysema.  The  illustration  shows  a 
dmal  fibrous  stricture  covered  with  granulations. 
pus  was  copious  and  very  foul.  Brass  much  corroded. 
ig.  15.  Case  Fbdy.  439b.  Boy,  aged  6  years.  Peanut 
id  projecting  from  the  orifice  of  the  right  upper-lobe 
chus,  tw^o  days  after  the  kernel  was  inhaled.  Intense 
se  bronchitis,  which  is  particularly  noteworthy  in 
Sanson  with  the  relatively  mild  and  markedly  localized 
mmation  resulting  from  the  puesence  of  foreign  bodies 
r  than  vegetable  substances  and  especially  in  com- 
on  with  metallic  bodies,  particularly  steel.  Peroral 
choscopic  removal.    Cure. 

5.  16.  Case  Fbdy.  584.  Child,  aged  5  years.  Peanut 
ils  in  middle-lobe  bronchus  and  an  anterior  branch  of 


the  inferior-lobe  bronchus,  4  weeks  after  the  accident. 
Diffuse  bronchitis,  fkatches  of  exudate.  The  pus  which  was 
copious  has  been  sponged  away.  The  trachea  and  the 
bronchi  of  the  other  lung  were  also  inflamed.  A  younger 
child  would  probably  have  succumbed  in  less  time. 
Peroral  bronchoscopic  removal.    Cure. 

Fig.  17.  Case  369  P.  E.  Man,  aged  23  years.  Bullet, 
probably  chiefly  lead,  in  orifice  of  left  bronchus.  Accident- 
ally inhaled  a  few  days  previously.  Localized  bronchitis. 
I^ad  not  corroded. 

Fig.  18.  Case  Fbdy.  574.  Amalgam  tooth  filling,  prob- 
ably composed  of  silver,  tin  and  mercury;  in  left  stem 
bronchus  2  weeks.  Proximal  annular  oedema,  possibly  due 
in  part  to  tight  impaction  of  the  foreign  body.  Localized 
bronchitis.  Bronchi  of  the  upper  lobe  and  of  the  other 
lung  were  normal.  Peroral  bronchoscopic  dilatation  of 
annular  oedema;  removal  of  foreign  body.    Cure. 

Fig.  19.  Case  Fbdy.  440.  Boy,  aged  14  years.  Lead 
alloy  collar  button  in  left  inferior-lobe  bronchus  11  years. 
Proximal,  firm,  fibrous  stricture,  covered  with  granula- 
tions. Bronchiectatic  cavity,  below,  lined  \rith  granula- 
tions, and  filled  with  very  foul  pus.  The  button  was  some- 
what corroded.  Stricture  dilated  and  foreign  body  re- 
moved by  peroral  bronchoscopy.   Cure. 

Fig.  20.  Case  243  P.  E.  Youth  of  18  years.  Lead  alloy 
collar  button  in  right  lung  for  10  years.  Cicatricial  web 
occluding  half  of  bronchus.  At  bottom  of  dilated  cavity  is 
the  lumen  of  a  firm  fibrous  stricture.  The  foreign  body  was 
found  immediately  below  this  stricture  after  dilatation. 
The  bronchiectatic  cavity  below  was  filled  with  foul  pus. 
It  seems  probable  that  originally  the  collar  button  had 
remained  for  a  long  time  at  the  location  of  the  web. 
Peroral  bronchoscopic  removal  of  foreign  body.  Cure. 

Note. —  Figures  17,  19,  and  20  afford  opportunity  for 
comparison  of  the  effect  of  short  and  prolonged  sojourn  of 
lead  alloys  in  the  bronchi. 

Fig.  21.  Case  225  P.  E.  Boy,  aged  5  years.  Steel  nail 
in  right  main  bronchus  i  week.  Superficial  mild  bronchitis. 
Nail  coated  thinly  with  film  of  corrosion.  Peroral  bronchos- 
copic removal.    Cure. 

Fig.  22.  Case  Fbdy.  410.  Boy,  aged  11  years.  Steel 
nail  in  right  stem  bronchus  9^^  years.  Chronic  purulent 
bronchitis  over  entire  right  lung.  Firm  fibrous  stricture  of 
very  small  lumen.  Granulations  and  very  foul  pus  filling 
cavity  below  stricture.  Nail  corroded  to  a  cinder-like  mass 
that  pulled  apart  on  traction.  Peroral  bronchoscopic 
dilatation  of  stricture  and  piecemeal  removal  of  foreign 
body.    Cure. 

Fig.  23.  Case  Fbdy.  408.  Steel  nail  in  right  main 
bronchus  about  3  years.  Much  corroded  nail  clasped 
tightly  in  a  bed  of  fibrous  tissue  and  granulations.  Pus 
very  foul.  Peroral  bronchoscopic  removal  of  nail.  Appar- 
ent recovery,  followed  2  months  later  by  death  from 
purulent  process  in  lower  thorax  or  upper  abdomen. 
Postmortem  unobtainable. 

Fig.  24.  Case  Fbdy.  621.  Girl,  aged  4  years.  Steel 
nail  in  left  inferior-lobe  bronchus  i  month.  Bronchitis 
all  over  right  side  due  to  violent  bronchoscopy  before 
admission.   Peroral  bronchoscopic  removal  of  nail.    Cure. 

Note. —  Figures  21,  22,  23,  and  24  afford  opportunity 
to  contrast  the  effects  of  steel  nails  present  in  the  bronchi 
for  periods  varying  from  7  days  to  9)^  years. 

Fig.  25.  Case  Fbdy.  624.  Girl,  aged  4  years.  Pebble  in 
right  main  bronchus  3  days.  Proximal  annular  oedema, 
probably  from  pressure  of  tightly  impacted  smooth,  round, 
closely-fitting  body.  Localized  bronchitis.  In  a  previously 
reported  case  of  a  pebble  the  conditions  were  precisely  the 
same.    Peroral  bronchoscopic  extraction.    Cure. 

Fig.  26.  Case  266,  P.  E.  Woman,  aged  23  years.  Brass 
tag-fastener  in  right  lung  7  years.    Chronic  bronchitis. 
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Firm  fibrous  stricture  of  stem  bronchus,  with  slit-like 
lumen,  below  orifice  of  middle-lobe  bronchus.    Very  foul 

Cus  was  coughed  through  the  stricture.  A  large  cavity 
elow  the  stricture  was  revealed  after  dilatation  of  the 
stricture.  The  foreign  body  was  located  at  the  top  of  the 
cavity,  fixed  in  fibrous  tissue.  Foreign  body  (brass)  cor- 
roded, but  still  strong  after  7  years'  sojourn.  Extraction. 
Cure. 

Fig.  27.  Case  244  P.  £.  Woman,  aged  48  years.  Glass 
collar  button  in  left  lung  for  26  years.  On  passing  bronchos- 
cope bronchus  was  found  completely  occluded  by  fibrous 
tissue.  This  was  excised  with  biting  forceps  used  through 
the  bronchoscope,  until  a  cavity  was  reached.  Across  the 
neck  of  the  cavity,  the  collar  button  was  found  fixed  in 
fibrous  and  granulation  tissue,  as  here  shown.  The  cavity 
contained  very  foul  pus.  The  collar  button  was  removed 
by  peroral  bronchoscopy  and  patient  made  a  perfect 
recovery. 

Fig.  28.  Case  233  P.  £.  Child,  aged  11  years.  Brass- 
headed  steel  tack  in  left  upper-lobe  bronchus  4  da}rs. 
Slight  congestion  is  present  where  the  tack  rests  on  the 
spur  between  the  upper-lobe  and  stem  bronchi.  Slight 
areola  of  inflammation  around  the  buried  point  of  the 
tack  on  the  inner  wall  of  the  main  bronchus.  Tack  not 
visibly  corroded  but  a  black  film  was  wiped  away  with 
gauze.    Peroral  bronchoscopic  removal.    Cure. 

Fig.  29.  Case  Fbdy.  382.  Youth,  aged  18  years. 
Brass-headed  steel  tack  in  right  bronchus.    The  head  is 


buried  in  granulation  tissue  in  the  stem  bronchus  below 
the  orifice  of  the  middle-lobe  bronchus;  the  point  is 
buried  in  the  anterior  wall  of  the  main  bronchus.  Pus 
foul.  Localized  bronchitis.  The  middle-lobe  bronchus  is 
relatively  normal.  Small  amount  of  pus  was  found 
in  uninvaded  lung,  probd^bly  drawn  in  shortly  before 
bronchoscopy.  Peroral  bronchoscopic  removal  of  tack. 
Cure. 

Fig.  30.  Case  Fbdy.  412.  Boy,  aged  6  years.  Brass- 
headed  steel  tack  in  right  bronchus  2K  months.  The  head 
is  buried  in  granulation  tissue;  the  point  has  ulcerated  out- 
ward through  the  bronchial  wall;  but  this  occurred  so 
slowly  that  the  mediastinum  was  not  affected.  Bronchus 
bronchiectatic  below  tack;  dilatation  filled  with  foul  pus. 
Large  area  of  *' drowned  lung."  Peroral  bronchoscopic 
removal.    Cure. 

Fig.  31.  Case  221  P.  E.  Woman,  aged  52  years.  Brass- 
headed  steel  tack  in  left  lung  2  years.  Granulations  have 
been  nipped  away,  revealing  the  point  of  the  corroded  steel 
shaft  of  the  tack  in  an  almost  closed  posterior  branch  of 
the  inferior-lobe  bronchus.  The  pus  was  very  foul.  Peroral 
bronchoscopic  removal.    Cure. 

Note. —  Figures  28,  29, 30,  and  31  afford  an  opportunity 
to  contrast  the  pathologic  changes  present  in  4  different 
cases,  all  of  the  same  kind,  of  a  foreign  body  in  the  bronchi 
for  periods  varying  from  4  days  to  2  years.  The  head  of 
these  tacks  was  of  umbrella-like  shape,  the  obstruction  by 
which  would  vary  with  changes  of  position. 


PLATE  II 


Fig.  I.  Case  Fbdy.  411.  Girl,  aged  17  months.  Fish- 
bones in  right  stem  bronchus  at  orifice  of  upper-lobe 
bronchus  "many  da3rs."  Intense  localized  bronchitis. 
Peroral  bronchoscopic  removal.   Cure. 

Fig.  2.  Case  308  P.  E.  Infant,  aged  9  months.  Fish- 
bone in  right'stemHsTonchus  29  days.  Bronchitis  localized. 
Orifice  of  right  upper-lobe  bronchus  normal.  Peroral 
bronchoscopic  removal.    Cure. 

Fig.  3.  Case  Fbdy.  366.  Woman,  aged  25  years. 
Fishbones  in  branches  of  left  inferior-lobe  bronchus  5 
weeks.  Bronchitis  limited  to  invaded  branches  and  their 
orifices.  Proximal  portion  of  stem  bronchus  and  the 
orifice  of  the  upper-lobe  bronchus  are  seen  to  be  normal. 
Peroral  bronchoscopic  removal.    Cure. 

Note. —  Figures  1,2,  and  3  afford  opportunities  for 
noting  the  effect  of  fishbones  in  the  bronchi  for  con- 
siderable periods. 

Fig.  4.  Case  Fbdy.  425.  Infant,  17  months.  Walnut 
kernel  in  orifice  of  right  upper-lobe  bronchus  3  days. 
Diffuse  tracheobronchitis.  Note  thickened  interorificial 
spurs.  Severe  diffuse  bronchitis  was  present  in  left  lung 
also.   Peroral  bronchoscopic  removal.   Cure. 

Fig.  5.  Case  Fbdy.  550.  Boy,  aged  11  years.  Iron 
casting  in  right  main  bronchus  3  days.  Localized  bron- 
chitis. Left  bronchial  orifice  is  normal.  Peroral  bronchos- 
copic removal.    Cure. 

Fig.  6.  Case  Fbdy.  583.  Child,  aged  2  years.  Half  of 
the  glass  eye  of  a  "teddy  bear"  in  the  right  stem  bronchus 
below  orifice  of  upper-lobe  bronchus  4  days.  Localized 
bronchitis.  The  main  bronchus  above  the  stem  bronchus 
was  normal,  as  were  also  all  the  bronchi  on  the  left  side. 
Peroral  bronchoscopic  removal.    Cure. 

Fig.  7.  Case  Fbdy.  399.  Man,  aged  44  years.  Gal- 
vanized steel  staple  (double-pointed)  in  a  dorsal  branch 
of  the  right  inferior  lobe  bronchus  15  days.  Localized 
inflammation.  Only  the  concavity  of  the  rounded  middle 
portion  of  the  U-shap>ed  staple  is  visible.  The  points  are 
toward  us,  buried  in  the  mucosa  by  coughing,  and  hidden 
by  the  annular  inflammatory  swelUng.   The  orifice  of  the 


middle-lobe  bronchus  (above)  and  of  the  upper-lobe 
bronchus  (to  the  right)  are  normal.  The  points  of  the 
staple  were  slowly  and  carefully  freed,  brought  upward 
and  turned  down  into  the  two  anterior-branch  orifices 
seen  above  the  invaded  bronchus  to  permit  "version"  of 
the  staple  for  safe  removal,  which  was  followed  by  prompt 
and  complete  recovery.  (See  Journal  American  Medical 
Association,  June  5,  1915,  p.  1906.) 

Fig.  8.  Case  Fbdy.  409.  Man,  aged  43  years.  Large 
fence  staple,  galvanized  steel,  in  left  main  bronchus  2 
years.  Localized  bronchitis.  Acute  oedema,  due  to 
efforts  at  bronchoscopic  removal  before  admission,  masks 
the  chronic  lesions  somewhat.  Localized  bronchitis  and 
perichondritis.  The  ring  of  reddish  tissue  hiding  the 
upward  projecting  points  is  fibrous  inflammatory  tissue, 
much  firmer  than  the  acute  oedematous  ring  in  Figure  7. 
Vessels  are  visible.  There  were  granulations  deeper  down 
below  the  fibrous  ring,  where  the  staple  had  been  lying. 
The  points  are  deeply  embedded  by  prolonged  coughing 
and  ulceration.  The  staple  was  removed  by  version,  the 
points  being  disembedded,  brought  upward  and  turned 
down  into  the  right  bronchus,  whose  orifice  is  shown  to  the 
right.  The  limitation  of  the  inflammation  after  2  years  is 
remarkable.  The  carina  is  not  thickened  and  the  right 
bronchial  orifice  is  normal.  Peroral  bronchoscopic  removal. 
Cure. 

Fig.  p.  Case  Fbdy.  622.  Postmortem  bronchoscopic 
view  of  a  rubber  eraser  lying  in  the  orifice  of  the  right 
main  bronchus  7  months.  The  carina  is  thickened.  The 
tlun,  greenish,  flocculent  fluid  filled  both  lungs  and  the 
trachea  up  to  the  larynx.  The  view  represents  conditions 
after  the  fluid  had  been  removed  sufficiently  partially  to 
expose  the  carina  and  the  rubber.  Both  lungs  were  func- 
tionally destroyed  in  7  months. 

Fig.  10.  Case  Fbdy.  385.  Chicken-bone  l3ring  loose  at 
the  orifice  of  a  bronchiectatic  cavity  as  seen  after  spong- 
ing. Usually  foreign  bodies  of  prolonged  sojourn  are  fixed 
in  inflammatory  new  formation.  The  bone  had  been  in  the 
lungs  about  a  year.    Peroral  bronchoscopic  rmoval.  Cure. 
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Fig.  II.  Man,  aged  37  years.  Perichondritis  of  the 
orifice  of  the  middle-lobe  bronchus.  Unhealed  cartilage  is 
indicated  by  the  granulations  occupying  the  orifice  of  an 
anterior  branch  of  the  inferior-lobe  bronchus,  in  the  track 
of  a  bullet  which  passed  through  the  chest  13  months 
before.  This  shows  the  effect  of  trauma  without  the 
continued  presence  of  the  foreign  body  that  inflicted  it. 
(Perichondritis  is  often  present  in  cases  of  prolonged  so- 
journ such  as  9,  14,  22,  etc.)  Recovery  after  internal 
adminstration  of  small  doses  of  potassium  iodide  and  the 
use  of  thromboplastin. 

Fig.  12.  Case  Fbdy.  623.  Man,  aged  39  years.  Beef 
bone  impacted  in  right  main  bronchial  onfice  as  seen  23 
days  after  aspiration.  Acute  localized  bronchitis  due  to 
rough  bronchoscopy  before  admission.  The  greenish 
patch  of  exudate  is  due  to  a  wound  made  in  a  bronchos- 
copic  attempt  to  remove  the  bone  before  admission.  The 
left  bronchial  orifice  is  normal  and  the  carina  nearly  so. 
Peroral  bronchoscopic  removal.    Cure. 

Fig.  13.  Case  Fbdy.  310.  Woman,  aged  39  years. 
Chicken  bone  transfixed  in  trachea.  Contrary  to  the  rule, 
this  bone  is  in  the  lateral  plane.  The  bone  had  been  in  the 
trachea  6  da}^,  yet  the  reaction  is  limited  to  an  areola 
around  the  points  of  fixation.  This  is  in  marked  contrast 
to  the  cases  of  prolonged  sojourn,  such  as  shown  in  Figures 
10  and  14. 

Fig.  14.  Case  Fbdy.  608.  Man,  aged  20  years.  The 
beef  bone  had  been  in  the  lung  11  years.  It  is  shown  be- 
yond a  firm  fibrous  stricture  covered  with  granular,  inflam- 
matory, partly  epithelialized  tissue.  Perichondritis.  The 
bone  in  its  crosswise  diameter  is  larger  than  the  stricture 
but  i>ermitted  continuous  drainage,  at  both  sides,  and  the 
lumen  of  the  stricture  was  not  small,  which  probably 
accounts  for  the  survival  of  the  patient  for  so  many  years 
in  spite  of  the  suppuration.  There  was  a  chronic  bron- 
chitis throughout  right  side.  Peroral  bronchoscopic  re- 
moval. Cure. 

Fig.  15,  Case  Fbdy.  3676.  Boy,  aged  14  years.  De- 
ciduous molar  tooth  completely  obstructing  the  orifice  of 
right  upper-lobe  bronchus,  2  months  after  accident.  The 
inflammatory  mass  in  which  the  tooth  was  embedded  is 
thrown  into  prominence  by  strong  lateral  pressure  with 
the  lip  of  the  bronchoscope.  Distant  bronchi  and  those 
of  the  other  side  were  not  inflamed.  Peroral  bronchoscopic 
extraction.   Cure. 

Fig.  16.  Case  Fbdy.  578.  Boy,  aged  3K  years.  Ring 
of  pearl  shell  (mollusk)  in  oesopluigus  for  a  period'  of  over 
one  year.  Localized  chronic  cesophagitis,  ulceration; 
swollen  folds.  Foreign  body  embedded  in  a  pocket  of 
inflajnmatory  tissue,  with  granulations  at  the  lateral 
edges.  The  shell  had  whitish  incrustations  at  certain 
points;  but  whether  or  not  they  occurred  during  the 
sojourn  in  the  oesophagus  could  not  be  determined. 
CEsophagoscopic  extraction.    Cure. 

Fig.  17.  Case  Fbdy.  431.  Boy,  aged  12  years.  Cockle 
burr  in  larjmx  one  day.  Moderate  acute  iar>nigitis;  not 
nearly  so  severe  as  one  would  anticipate  from  the  prickly 
nature  of  the  foreign  body.    Extraction.    Cure. 

Fig.  18.  Case  Fbdy.  432.  Girl,  aged  4  years.  Lead 
alloy  image  of  a  horse  in  the  larynx  more  than  one  month. 
Larynx  swollen  almost  shut.  Granulations,  ulceration. 
Tracheobronchitis  was  present  from  the  accumulation  of 
secretions  due  to  glottic  obstruction  and  loss  of  the  aid  of 
glottic  movement  in  the  bechic  cycle.  Lead  alloy  partly 
covered  with  a  colored  varmsh,  partly  not.  No  apparent 
corrosion. 

Fig.  19.  Case  Fbdy.  364.  Boy,  aged  4  years.  Brass 
safety  pin  in  laiynx  more  than  2  months.  Larynx  swollen 
nearly  shut.  Glottic  margins  eroded.  Tracheobronchitis 
was  present  from  accumulation  of  secretions  that  could 


not  be  expelled,  as  in  preceding  case  (Fig.  18).   Brass  pin 
blackened  by  corrosion. 

Fig.  20.  Case  Fbdy.  628.  Boy,  aged  12  years.  Coin 
(silver  half-dollar)  in  oesophagus  5  days.  Slight  congestion 
of  oesophagus;  no  oesophagitis.  The  silver  surface  is  bright 
at  the  sides  where  it  was  clasped  in  the  oesophageal  folds. 
The  vertical  central  zone  on  all  surfaces  is  black  with  a 
thick  dull  corrosion,  probably  sulphides. 

Fig.  21.  Case  Fbdy.  426.  Nursing  infant,  girl,  aged  6 
months.  Gold  "filled"  cufl-button  i>artly  in  trachea  and 
partly  in  oesophagus.  (See  Fig.  28.)  Button  had  been 
swallowed  3  months  before  and  had  evidently  ulcerated 
through  the  i>arty  wall  into,  the  trachea,  the  large  part  of 
the  button  being  in  the  oesophagus,  the  stem  between  the 
two  parts  occupying  a  fistula  through  the  part^  wall. 
Granulations  around  the  fistula.  Tracheobronchitis  prob- 
ably from  mother's  milk  leaking  through  fistula  while 
taking  breast.  The  metal  was  corroded  in  patches. 
Endoscopic  removal.    Cure. 

Fig.  22.  Case  Fbdy.  630.  Girl,  aged  12  years.  Shoe 
button  (fiber  composition  with  steel  eyelet)  in  left  stem 
bronchus  7  months.  Chronic  bronchitis  limited  to  left 
lower-lobe  bronchus.  Granulations  form  a  bed  for  the 
button  and  obstruct  drainage.  Some  degree  of  bronchi 
ectasis  was  noticeable  below  the  button.  Fiber  unchaliged, 
steel  eyelet  corroded.   Bronchoscopically  removed.  Cure. 

Fig.  23.  Case  Fbdy.  558.  Boy,  aged  about  2  years. 
Cast-iron  ''jack"  in  oesophagus  about  2  months.  CEsoph- 
agitis,  inflammatory  infiltration,  granulations.  (Compare 
Fig.  30.)  The  cast-iron  was  not  corroded  in  the  slightest 
degree  in  its  2  months'  sojourn. 

Fig.  24.  Case  Fbdy.  434.  Woman,  aged  57  years.  A 
U-shaped  bit  of  tinned  wire  from  an  eggbeater  in  the 
oesophagus  for  5  weeks.  The  only  inflammatory  reaction  is 
a  small  areola  around  the  location  where  the  two  sharp, 
hook-shaped  points  have  buried  themselves  in  the  mucosa. 
The  wire  was  not  corroded  except  on  spots  where  the 
tinning  was  absent.   CEsophagoscopic  removal.   Cure. 

Fig.  25.  Case  Fbdy.  358.  Girl,  aged  5  years.  Copper 
(or  bronze)  halfpenny  (British)  in  oesophagus  20  hours. 
No  local  reaction;  not  even  congestion.  (Compare  Fig.  26.) 
Coin  not  corroded. 

Fig.  26.  Case  Fbdy.  559.  Girl,  aged  4^  years.  Copper 
(or  bronze)  halfpenny  (British)  in  oesophagus  8  months. 
Granulation,  fibrous  narrowing,  swollen  folds.  (Compare 
Fig.  25).   The  penny  was  very  much  corroded. 

Fig.  27.  Case  Fbdy.  354.  Boy,  aged  2)4  years.  Gold 
locket  in  oesophagus  36  hours.  No  inflammation  or  con- 
gestion. No  corrosion. 

Fig.  28.  Same  case  as  shown  in  Figure  21.  The  large 
end  of  the  cufl  button  is  here  shown  as  seen  in  the  oesoph- 
agus, the  stem  disappearing  in  the  anterior  wall  occupies 
a  fistula  leading  into  the  trachea.  There  is  a  moderate 
oesophagitis  with  swollen  folds  and  rough  granular  mucosa. 
Peroral  endoscopic  removal.  Cure. 

Fig.  29.  Case  Fbdy.  590.  Girl,  infant,  aged  9  months. 
Wool  from  a  blanket  in  oesophagus  many  days.  No 
oesophagitis.  Mucosa  not  reddened.  (Patient  a  nursling 
and  very  anaemic.)  Below  the  wool  there  was  a  mild 
oesophagitis  surrounding  3  other  foreign  bodies;  namely,  a 
fragment  of  a  button,  a  cheny  pit,  and  a  mass  of  cotton 
wool.   All  were  extracted  by  oesophagoscopy.    Recovery. 

Fig.  30.  Case  234  P.  E.  Infant,  11  months  old.  Cast- 
iron  "jack"  in  oesophagus  2  weeks.  No  oesophagitis.  Slight 
congestion.  (Compare  Fig.  23.)  No  corrosion  of  the 
cast-iron.    CEsophagoscopic  extraction.    Cure. 

Fig.  31.  C^se  93.  Boy,  aged  3  years.  Probang  bristles 
in  oesophagus  7  days.   Intense  oesophagitis  due  to  use  of 

grobang  before  admission.    To  the  right  are  seen  two 
near  abrasions  covered  with  exudate. 
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BLOOD  TRANSFUSION^ 

By  J.  DE  J.  PEMBERTON,  M.D.,  Rochester,  Minnesota 

From  the  Mayo  Clinic 


THE  history  of  the  development  of  the 
operation  for  the  transfusion  of  blood  is 
an  interesting  record  of  alternate 
triumph  and  failure.  History  is  replete  with 
evidence  that  from  early  time  man's  imagina- 
tion has  been  stirred  by  the  possibility  of 
restoring  health,  vigor,  and  even  youth  to  the 
aged  and  infirm  by  replacing  blood  of  the 
young  and  healthy.  Stimulated  by  the  won- 
derful possibiHties  offered,  there  has  been  no 
dearth  of  investigators,  but  insurmountable 
difficulties  prevented  the  operation  from  being 
placed  upon  a  practical  basis  until  recent 
years.  As  expressed  by  an  early  English 
writer,  ''Transfusion  is  a  sort  of  Will-o*- 
the-wisp  of  science,  holding  out  the  most 
brilliant  prospects,  which  never  seem  to  be 
realized. " 

In  the  medical  literature  on  the  subject  are 
many  references  to  the  report  that  in  an 
attempt  to  save  the  life  of  Pope  Innocent 
.VIII  in  1492,  he  was  transfused  by  a  Jewish 
physician.  No  description  of  the  method 
employed  is  given,  but  it  is  recorded  that  blood 
from  the  Pope  was  first  allowed  to  run  into  the 
vein  of  a  youth,  whose  blood  was  transferred 
into  the  vein  of  the  old  man.  The  lives  of 
three  youths  were  sacrificed  in  this  manner 
without  benefit  to  the  Pope.  This  is  flatly 
denied  in  A.  H.  Matthews'  Life  and  Times  of 
Rodrigo  Borgia.  In  speaking  of  the  Pope's 
death  he  says:  *'It  is  related  that,  during  his 
last  illness,  the  operation  for  transfusion  of 
blood  was  unsuccessfully  performed.  This, 
however,  is  an  error,  arising  from  two  import- 
ant facts:  first  that  the  idea  of  this  operation 
could  not  occur  to  any  one  to  whom  the  cir- 
culation of  the  blood  was  unknown,  and 
second,  that  the  phenomenon  of  the  circula- 
tion of  the  blood  was  not  discovered  until  the 
seventeenth  century.  Raynaldus  and  In- 
fessura  say  that  a  certain  Jewish  physician 
undertook  to  restore  the  Pope's  health.  For 
this  purpose  he  drew  all  the  blood  out  of  three 
young  boys,  who  immediately  died.  With 
their   blood   he  prepared   a   draught  which 


failed  to  improve  the  sick  pontiff's  condition. 
The  saving  virtue  of  drinking  human  blood  was 
no  new  idea. '' 

In  1 6 16,  in  lectures  at  the  College  of  Phy- 
sicians, William  Harvey  first  presented  a 
detailed  exposition  of  his  views  concerning 
the  circulation  of  the  blood,  but  it  was  not 
until  1628  that  he  gave  his  views  to  the  world 
at  large  in  his  celebrated  treatise  on  Motion  of 
the  Heart  and  Blood, 

Mentions  are  made  of  transfusions  per- 
formed by  an  Italian  physician,  Franscesco 
Folli,  in  1654,  and  by  Daniel,  of  Leipzig,  in 
1664,  but  in  the  writings  of  most  recorders, 
the  names  of  Richard  Lower,  of  England,  and 
Jean  Denys,  of  France,  stand  out  conspicuous- 
ly as  pioneers,  the  former  as  the  first  to 
practice  blood  transfusion  experimentally, 
and  the  latter  the  first  to  perform  transfusion 
in  man. 

Lower  began  his  experimental  work  in  1665, 
transfusing  successfully  by  anastomosing  by 
means  of  a  cannula  or  pipe  the  artery  of  one 
animal  into  the  vein  of  another.  In  1667, 
Denys  successfully  transfused  a  man,  using 
the  blood  of  a  lamb.  About  the  same  time. 
King  in  England,  Immerets  in  France,  and 
Riva  and  Manfredi  in  Italy,  practiced  trans- 
fusion from  animal  to  animal  and  from  animal 
to  man. 

It  is  evident  that  the  new  procedure  was 
warmly  received  by  the  profession  and  eagerly 
put  into  practice.  Deaths  resulted  and  the 
operation  was  condemned  in  France  by  the 
Supreme  Court  interdicting  its  practice  until 
the  Faculte  of  Paris  should  give  its  approval. 
This  was  not  obtained  and  for  more  than  a 
century  the  practice  of  blood  transfusion  was 
forsaken. 

In  England,  in  18 18,  the  experiments  of 
Blundell  revived  the  interest  of  the  profession. 
He  devised  an  apparatus  consisting  of  a 
syringe  connected  by  a  two-way  stop-cock  to 
a  receptacle,  and  to  a  tube  in  turn  connected 
with  a  cannula  for  insertion  into  the  vein  of 
the  recipient  (Fig.  i).  He  credits  Goodridge  as 
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Thesis  submitted  to  the  Graduate  Faculty  of  the  University  of  Minnesota  in  partial  fulfillment  of  the  requirements  for  the  degree  of  Master 

of  Science  in  Surgery.  June.  1918. 
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.   Transfusion  apparatus  (taken  from  Blundell). 


having  employed  the  syringe  method  previous 
to  this.  Blundell  exposed  the  femoral  artery 
and  vein  of  a  dog  and  introduced  a  pipe  into 
each.  The  blood  was  allowed  to  flow  from  the 
artery  into  the  cup  and  was  then  reinjected 
into  the  vein  by  means  of  a  syringe.  This  was 
continued  for  a  period  or  twenty-four  hours, 
about  twelve  pints  of  blood,  in  all,  being 
reinjected.  The  dog  lived.  Later  he  trans- 
fused women  suffering  from  loss  of  blood  due 
to  childbirth,  employing  human  blood,  and  it 
is  recorded  that  three  out  of  seven  attempts 
were  successful. 

In  1835,  Bischoff  introduced  the  idea  of 
injecting  defibrinated  blood,  and  this  method 
became  popular  with  a  large  group  of  workers, 
among  whom  were  included  Prevost.  Panum, 
Dieffenbach  and  Brown-Sequard.  While  it 
was  pointed  out  by  Koehier.  in  1877,  that  this 
form  of  transfusion  was  fraught  with  danger 
owing  to  the  excess  of  fibrin  ferment  injected, 
and  its  use  was  discouraged  by  Landois, 
Gesellius,  Ponfick.  and  others,  it  was  used 
throughout  the  nineteenth  century  although 
with  somewhat  abated  enthusiasm,   and   in 


Fig.  2.  Transfusion  apparatus  (taken  from  Fryer). 

fact  was  quite  extensively  employed  during 
the  first  decade  of  this  century,  until  it  was 
replaced  by  the  simple  methods  of  today. 
During  this  period  other  methods  were  de- 
vised. Higginson  and  Aveling  used  two 
cannulas  attached  by  tubing  to  a  bulb 
syringe.  Gesellius  and  Leisrink,  in  1872, 
employed  a  glass  cannula  and  Landois,  in  1875 
transfused  directly  from  vein  to  vein,  employ- 
ing cannulas  and  tubing.  Phosphate  of  soda 
(Braxton  Hicks)  and  minute  quantities  of 
ammonia  (Richardson)  were  advocated  as 
anticoagulants. 

Transfusion  became  an  established  proced- 
ure the  latter  part  of  the  nineteenth  century 
and  was  practiced  with  a  considerable  degree 
of  frequency.  The  success  attending  the 
operation  was  at  times  brilliant,  but  reactions 
described  as  oppressed  breathing,  choking, 
and  a  train  of  other  more  or  less  serious 
symptoms  met  during  transfusion,  were 
likely  to  be  attributed  to  the  accidental 
entrance  of  air  into  the  vein,  although,  as 
early  as  1818,  Blundell  showed  experimentally 


Fig.  3,  The  complete  Sore«  instrument;  the  figure  on 
the  rigllt  shows  how  the  instrument  opens  on  a  hinge 
(taken  from  Soresi). 


Fig.  4,  Showing  how  the  blood-vessel  is  cuffed  over  the 
hooks  while  blood  is  still  flowing  in  it;  the  dotted  line  shows 
where  the  vessel  must  be  cut  (taken  from  Soresi). 
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that  the  admission  into  the  veins  of  a  small 
amount  of  air  did  not  produce  any  serious 
effect  on  the  animal.  Ore  showed  that  a  large 
quantity  of  air  allowed  to  enter  the  veins 
resulted  in  death,  but  minute  quantities,  as 
might  accidentally  get  into  them,  produced  no 
ill  effects.  This  was  also  observed  by  Loewen- 
thal  in  1871.  In  the  light  of  our  present 
knowledge,  it  is  certain  that  many  of  these 
reactions  were  the  result  of  incompatible 
bloods. 

Professor  Martin,  of  Berlin,  in  1859, 
published  reports  of  57  cases  in  which  trans- 
fusion was  done  in  obstetrical  practice.  There 
were  successful  results  in  43.  Blasius,  in  1863, 
collected  all  the  cases  for  forty  years  previous 
and  recorded  1 16,  56  of  which  were  successful. 
It  is  interesting  to  note  that  14  of  these  in 
which  undefibrinated  blood  was  used,  all 
proved  unsuccessful.  In  the  main,  chnical 
indications  for  transfusion  were  then  recog- 
nized similar  to  those  which  are  observed  today. 
Leisrinkini872  says:  "  Transfusion  is  indicat- 
ed in  all  those  pathological  conditions  where 
the  blood,  in  quantity  and  quality,  is  so 
altered  that  it  is  unfit  to  fuliili  its  physiological 
duties."  Fryer,  who  apparently  was  among 
the  first  in  this  country  to  employ  transfusion, 
and  who  used  a  modified  Aveling  apparatus, 
consisting  of  tube,  bulb,  and  cannulas,  recom- 


mended its  use  in  asthenic  patients  before  and 
after  necessary  surgical  measures  in  order  to 
avert  pyaemia,  and  its  allied  evils,  especially 
in  operations  in  which  the  peritoneum  is 
involved  (Fig.  2).  Dumas  and  Prevost  and 
Landois  pointed  out  the  injurious  effects  of 
transfusing  the  bloods  of  dissimilar  species. 
Bninton,  Hueter  and  Gesellius,  in  1870  to 
1873,  advocated  its  use  in  case  of  monoxid 
poisoning,  and  reported  successfully  treated 
cases.  Judging  from  the  frequent  warning 
against  its  use  in  bleeding  cases,  except  after 
the  bleeding  point  had  been  checked,  it  is 
evident  that  its  hiemostatic  effect  was  not 
recognized. 

Buchser  in  1869  reports  a  case  of  a  young 
woman,  almost  exsanguinated  from  bleeding 
from  the  vagina  and  bladder  following  con- 
valescence from  typhus,  who  was  transfused 
with  three  ounces  of  blood  from  her  husband 
by  letting  the  blood  run  into  a  warmed 
receptacle  and  then  injecting  it  with  a 
syringe  into  the  recipient,  which  resulted  in 
cessation  of  the  bleeding.  Smith,  in  1873,  re- 
ported the  case  of  a  child,  aged  8  years,  with 
purpura,  who  had  bled  from  the  nose  until 
practically  exsanguinated  and  was  then  trans- 
fused by  means  of  syringe  and  cannula,  de- 
hbrinated  blood  being  employed.  The  re- 
sult was  excellent.  No  mention  was  made 
of  the  idea  of  h^mostasis,  and  it  is  apparent 
that  the  transfusion  was  employed  solely 
with  the  view  of  replacing  lost  blood.  Its 
value  following  hiemorrhage  was  early  appre- 
ciated. Hicks  attributes  its  want  of  success 
in  these  cases  to  the  postponement  of  the 
operation  until  too  late.  He  recognized 
that  patients  who  had  suddenly  lost  a  large 
amount  of  blood  were  less  likely  to  respond 
than  those  whose  exsanguination  had  been 
protracted. 

Autotransfusion  by  the  application  of 
Esmarch  bandages  to  the  extremities  was 
advocated  by  Lesser  in  1875. 

In  187s,  with  the  introduction  of  normal 
saline  solution  for  intravenous  therapy,  there 
again  followed  a  period  of  about  thirty  years 
in  which  there  was  a  very  noticeable  decline  in 
the  enthusiasm  for,  and  employment  of, 
blood  transfusion.  Because  of  the  technical 
difficulties  met  in  the  successful  employment 
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of  the  technique  in  use  at  that  time,  and 
because,  also,  of  the  varied  results  achieved 
owing,  doubtless,  to  the  want  of  the  proper 
understanding  of  iso-aggiutination  and  iso- 
hsemolysis,  saline  infusion  was  quickly  adopted 
as  a  substitute.  Prior  to  this,  in  1850,  Hodder, 
in  Canada,  reported  cases  of  cholera  treated 
successfully  by  the  intravenous  injection  of 
fresh  cow's  milk,  and  Brinton,  lecturer  at  the 
Jefferson  Medical  College  in  1878,  basing 
his  opinion  on  the  reports  of  Hodder,  Thomas 
and  others,  advocated  the  injection  of  milk  in 
place  of  blood  transfusion.  He  concluded  that 
it  was  feasible  and  safe,  that  it  was  easier  than 
blood  transfusion,  that  it  was  commonly 
followed  by  chills,  that  the  dosage  should  not 
be  over  8  ounces,  and  that  its  practice  should 
not  be  limited  to  cases  prostrated  from  the  loss 
of  blood,  but  should  be  employed  in  disorders 
which  greatly  depreciate  the  blood,  as  in 
cholera,  pernicious  anaemia,  typhoid  fever, 
and  others. 

While  the  operation  made  rapid  advances 
during  the  nineteenth  century,  there  were 
two  important  factors  which  greatly  impeded 
its  progress,  that  is,  the  tendency  for  the  rapid 
clotting  of  blood  during  its  transference  from 
the  donor  to  the  recipient,  and  the  occur- 
rence of  haemolysis  resulting  from  the  employ- 
ment of  incompatible  blooids.  To  overcome 
the  first  of  these,  ingenious  apparatus  for 
the  rapid  transference  of  the  blood  were  de- 
vised, defibrinated  blood  was  employed,  and 
attempts  were  made  to  delay  the  coagulation 
by  the  addition  of  chemicals  These  were 
only  partially  successful.  During  this  time, 
knowledgeofiso-agglutinationandiso-hasmoly- 
sis  was  lacking,  although  its  clinical  occur- 
rence was  seen  often  and  repeatedly  described 
in  reports,  but  the  symptoms  resulting 
were  attributed  to  the  introducrion  of  air 
into  the  veins. 

Early  after  the  advent  of  the  present  centu- 
ry, rapid  progress  was  made  in  meeting  and 
overcoming  the  two  chief  dangers  associated 
with  blood  transfusion.  Landsteiner  and 
Shattuck  independently  reported  the  presence 
of  iso-agglutinins  and  Landsteiner,  in  1901, 
divided  human  beings  into  three  groups 
according  to  the  agglutinating  reactions  of 
their  bloods.    In  1907,  Jansky  proved  that 


Fig.  6.  A .  Cross-section  al  vein  Uansfiied  in  its  appa 

segment  to  akin  by  a  straight  intestinal  needle.  B.  Intro- 
ducing KalisU  cannula  into  the  cephalic  vein  of  the  donor. 
The  vein  is  steadied  and  prevented  from  rolling  from  undet 
the  cannula  by  means  of  slight  traction  exerted  upon  the 
transfiriDg  needle,  C.  Cannula  introduced  in  vein  of 
recipient. 

human  beings  fall  into  four  groups  and  this 
was  later  confirmed  by  Moss  who  made  the 
important  observation  that  haemolysis  of  the 
red  blood  cells  never  occurs  without  their 
previous  agglutination.  The  tests  for  the 
group  determination  were  simplified  by  Brem, 
Sanford,  and  others. 

Great  strides  in  blood-vessel  surgery  were 
being  made  at  this  time,  notably  by  the  work 
of  Murphy,  in  1897,  Doerfler  in  1899,  Carrel 
and  Guthrie,  Crile  and  others,  and  this  lent 
impetus  to  the  development  of  more  certain 
methods  of  transferring  blood. 

The  first  permanent  suture  of  blood-vessels 
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was  made  by  Eck,  a  Russian,  in  1879,  when 
he  established  a  lateral  anastomosis  between 
the  portal  vein  and  the  inferior  vena  cava. 
Murphy,  in  1897,  successfully  anastomosed  in 
men  the  divided  femoral  artery  by  invaginat- 
ing  the  proximal  into  the  distal  end.  Carrel 
and  Guthrie,  by  the  most  painstaking  details, 
perfected  blood-vessel  suture.  While  Nitze,  in 
1897,  and  Payr,  in  1900,  made  successful 
vessel  anastomoses  by  means  of  ivory  clamps 
and  magnesium  rings,  respectively,  it  re- 
mained for  Crile,  the  real  pioneer  in  modem 
blood  transfusion,  to  perfect  a  method  of 
anastomosing  vessels,  intima  to  intima,  by  the 
employment  of  a  cleverly  devised  cannula. 
He  put  the  method  in  practice  experimentally 
and  in  clinical  research,  reporting  225  experi- 
mental and  32  clinical  transfusions,  at  hrst 
anastomosing  artery  to  vein,  later  showing  that 
transfusion  could  be  successfully  and  readily 
accompb'shed  by  vein  to  vein  anastomosis. 

Stimulated  by  this  work,  the  profession 
began  to  realize  more  clearly  than  evei  the 
really  enormous  therapeutic  value  offered  by 
blood  transfusion,  and  there  followed  in  rapid 
succession  the  publication  of  numerous  arti- 
cles describing  **  new  and  simple  "  methods  for 
transferring  blood,  and  advocating  wider 
fields  of  application.  In  1909,  Brewer  and 
Leggett,  after  successfully  experimenting  on 
31  animals,  advocated  transfusion  by  the 
interpolation  between  the  artery  and  vein  of  a 
paraffin-coated  glass  tube.  In  the  same  year, 
Frank  and  Baehr,  transfused  by  means  of  a 
vascular  bridge  01  link  made  of  a  dog's  carotid 
and  preserved  in  2  per  cent  formahn,  to 
connect  the  artery  to  the  vein.  The  Les- 
pinasse   and   other   modifications   followed. 

Ingenious  modifications  of  the  Crile  cannula 
were  devised  by  Buerger,  Soresi,  Janeway, 
McGrath,  and  others  (Figs.  3  and  4). 

Hull  has  described  a  method  of  arterioven- 
ous anastomosis  which,  for  its  simpUcity  and 
sureness  of  accomplishment,  should  commend 
itself  to  those  who  may  have  occasion  to 
perform  an  emergency  transfusion,  when  anti- 
coagulants and  the  ordinary  apparatus  are 
not  to  be  obtained.  The  donor's  radial 
artery  is  exposed  and  divided,  and  com- 
pression is  made  on  its  proximal  end  to  pre- 
vent flowing.   The  recipient's  vein  is  exposed 


for  a  distance  of  one  inch  and  a  small  slit  is 
made  in  it,  large  enough  to  admit  the  artery, 
which  is  carried  into  it  by  means  of  a  needle 
and  suture  (Fig.  5).  Mann  has  reported  its 
successful  appUcation  in  experimenting  with 
the  method  in  the  laboratory. 

The  use  of  any  of  these  methods  necessitat- 
ed the  sacrifice  by  the  donor  of  either  an 
artery  or  a  vein,  and  with  every  donation  he 
subjected  himself  to  considerable  risk.  In 
addition  it  was  impossible  accurately  to 
determine  the  amount  of  blood  transfused, 
estimates  being  based  upon  blood  pressure 
and  haemoglobin  readings.  Curtis  and  David 
overcame  the  last  objection  by  employing  a 
receptacle  for  the  blood  and  then  re-injecting. 
Their  apparatus  consisted  of  a  glass  bulb, 
paraffin  coated,  with  two  cannula  tips  at  one 
end  and,  attached  to  the  other  end  by  means 
of  rubber  tubing,  a  syringe.  This  idea  was 
modified  by  Kimpton  and  Brown,  Percy,  and 
Satterlee  and  Hooker,  and  it  resulted  in  the 
perfection  of  a  method  of  transfusion  which 
under  favorable  circiunstances,  is  ideal.  The 
one  essential  objection  lies  in  the  difficulty  in 
the  coating  of  the  tube  and  connections  with  a 
uniform  layer  of  paraffin.  Any  error  in  this 
means  failure. 

In  1892,  vonZiemssen  devised  and  employed 
successfully  a  method  of  transfusion  by 
means  of  s)n:inges  and  cannulas:  "By  rapid 
work  he  was  able  to  draw  20  cubic  centimeters 
of  blood  from  a  subcutaneous  venous  puncture, 
disconnect  the  syringe,  and  empty  it  through 
a  needle  similarly  placed  in  the  recipient's 
vein  before  coagulation  took  place.  By 
filh'ng  the  syringes  one  after  another  he  trans- 
fused 280  cubic  centimeters  at  one  time." 
The  method  did  not  receive  the  attention  it 
deserved  and  was  soon  forgotten.  In  1913, 
Lindeman  improved  the  technique  by  add- 
ing a  larger  nimiber  of  syringes  which  were 
kept  constantly  washed  by  an  assistant,  and 
by  devising  a  special  nest  of  three  cannu- 
las, the  outer  one  rounded  on  its  end  to 
prevent  injury  to  the  intima.  Its  application 
was  certain  and,  with  a  specially  trained  op- 
erator and  assistants,  the  method  was  nearly 
perfect.  By  the  utilization  of  the  principle  of 
a  two-way  stop-cock,  modifications  were  de- 
vised by  Freund,  Unger,  and  Kush. 
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In  1 914,  Hart  well  wrote:  "The  attainment 
of  the  ideal  seems  to  lie  in  the  development  of 
a  method  by  which  coagulation  and  other 
alterations  of  the  blood  are  prevented  during 
the  time  required  to  draw  sufficient  blood 
(1000  cubic  centimeters)  into  a  receptacle 
connected  by  subcutaneous  venous  puncture 
with  the  donor  and  to  empty  it  again  through 
a  similar  puncture  in  the  recipient — these 
two  principles,  if  desirable,  being  in  separate 
rooms.  '*  Except  in  the  hands  of  those  skilled 
in  the  application  of  a  special  technique,  and 
under  the  most  favorable  circumstances, 
none  of  the  methods  up  to  this  time  fulfilled 
all  of  these  requirements.  Excluding  those 
methods  in  which  the  technique  required  the 
employment  of  a  paraffin-coated  receptacle, 
the  successful  application  of  all  others  was 
dependent  upon  the  rapid  transference  of 
blood  from  donor  to  recipient  in  less  than  the 
normal  coagulation  time.  In  devising  a 
technique  to  fulfil  the  requirements  of  the 
ideal,  it  was  natural  then,  that  means  should 
be  sought  to  retard  the  coagulation  time  with- 
out altering  the  normal  properties  of  the 
blood.  Various  means  were  employed,  that  is, 
by  the  dilution  of  the  blood  with  normal 
saline,  by  isotonic  glucose  and  by  the  addition 
of  chemicals,  namely,  herudin  and  sodium 
citrate. 

In  1 9 14  and  19 15  Hustin,  Agote,  Weil, 
Lewisohn,  Rueck,  and  others,  working  inde- 
pendently of  one  another,  published  articles 
recording  experiments  and  clinical  application 
of  transfusions  performed  with  citrated  blood. 
Hustin's  article  appeared  August  6,  1914.  He 
mixed  the  blood  with  equal  parts  of  isotonic 
(5  per  cent)  glucose  solution  to  which  was 
added  20  cubic  centimeters  of  sodium  citrate 
for  every  200  cubic  centimeters  of  blood- 
glucose  mixture.  He  claimed  that  citrate  of 
soda  impaired  the  oxygenating  property  of 
the  blood  and  the  addition  of  glucose  was 
necessary  to  overcome  this.  He  reported  ex- 
periments and  one  chnical  appUcation  in  man. 
The  first  transfusion  performed  in  man  by 
blood  rendered  incoagulable  by  the  addition 
of  sodium  citrate  alone  was  performed  by 
Prof.  L.  Agote  of  Buenos  Aires  on  November 
14,  1914.  He  employed  i  grain  of  neutral 
aodiiun  citrate  in  25  per  cent  solution  for  every 


100  cubic  centimeters  of  blood.  Weil  ob- 
served that  citrated  blood  augmented  the 
coagulative  properties,  of  the  recipient's  blood. 
From  the  work  of  Lewisohn  in  determining  the 
proper  dosage  of  sodium  citrate  which  can  be 
used  with  safety,  there  has  developed  a 
method  which  "unites  four  advantages  in 
surgery  of  extreme  importance — ^faciUty,  ra- 
pidity, efficacy  and  security, "  and  which  fulfills 
in  every  detail  the  requirements  of  the  ideal. 

CLINICAL  APPLICATION 

This  report  of  a  series  of  1036  blood  trans- 
fusions, summarizing  the  results  and  recording 
the  general  indications  and  dangers,  is  sub- 
mitted because  of  the  beUef  that  the  most 
accurate  test  of  the  value  of  any  therapeutic 
procedure  developed  from  experimental  study, 
lies  in  its  repeated  clinical  application. 

The  1036  transfusions  were  performed  on 
429  patients  between  January  i,  1915,  and 
January  i,  19 18,  in  the  Mayo  clinic.  Five 
were  done  by  means  of  the  paraffin-lined 
cylinder,  30  by  a  modified  cannula-syringe 
technique,  and  the  others,  looi,  by  the 
citrate  method. 

INDICATIONS  FOR  TRANSFUSION 

With  the  development  of  simpler  methods 
of  technique,  and  with  the  introduction  of 
accurate  blood  tests,  blood  transfusion  has 
lost  the  dangers  which  once  attended  its  use, 
until  today  it  is  a  safe  and  proved  therapeutic 
measure,  rather  than  merely  a  means  of  last 
resort.  If  blood  transfusion  is  looked  upon 
as  a  homologous  transplantation  of  Uving 
tissue,  as  suggested  by  Hartwell,  the  indica- 
tions may  be  epitomized  as  being  those  which 
indicate  the  necessity  of  restoring  the  lost  or 
impaired  body  tissue  (blood)  by  a  homologous 
transplant.  Definite  effects  of  transfused 
blood  are:  (i)  restoration  of  the  bulk  of  the 
circulating  fluid,  (2)  provision  of  oxygen  and 
assimilable  pabulum  for  tissues,  (3)  increase 
of  the  coagulabiUty,  (4)  stimulation  of  the 
hematopoietic  organs,  and  (5)  increase  of 
resistance  to  infection  by  its  antitoxic  and 
bactericidal  properties. 

In  this  series,  the  cases  may  be  grouped 
according  to  indications  for  transfusion  as 
follows: 
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1.  Primary  (pernicious)  anaemia,  657  trans- 
fusions in  185  cases. 

2.  Secondary  anaemia,  243  transfusions  in 
149  cases. 

Chronic  infection 24  cases 

Malignancy 44  cases 

Chronic  haemorrhages 43  cases 

Acute  haemorrhages 7  cases 

Hfiemolytic  jaundice 4  cases 

Splenic  anaemia 10  cases 

Actinomycosis 2  cases 

Causes  unknown 15  cases 

3.  Bleeding,  81  transfusions  in  59  cases. 

4.  Acute  toxic  and  septic  conditions,  34 
transfusions  in  25  cases. 

5.  Leukaemias,  20  transfusions  in  10  cases. 

6.  Shock,  I  transfusion  in  i  case. 

A  detailed  analysis  will  not  be  made  of  the 
cases  included  in  this  report,  but  for  com- 
pleteness a  general  summary  and  discussion  of 
the  results  obtained  will  be  given  under  each 
group  of  cases. 

Group  I,  Pernicious  ancemia.  Basing  his 
opinion,  presiunably,  upon  the  fact  that 
destruction  of  the  patient's  own  blood  is  more 
or  less  continuous  in  this  group  of  cases, 
Soresi  classified  pernicious  anaemia  with 
mahgnancy,  as  being  the  two  diseases  in  which 
the  operation  for  blood  transfusion  was  ab- 
solutely contra-indicated.  While  the  percent- 
age of  occurrence  of  the  milder  reactions 
following  transfusion  is  decidedly  greater  in 
this  class  of  cases,  due  probably  to  the  slight 
haemolytic  action  of  the  blood  of  the  jmtient 
upon  the  blood  transfused,  definite  beneficial 
effects  are  seen  in  a  very  large  percentage  of 
cases.  The  result  varies  in  different  patients, 
and  also  in  the  same  patient,  following 
separate  transfusions.  Whether  this  variation 
is  the  result  of  the  difference  in  the  stimulating 
properties  of  the  bloods  of  the  different  donors, 
or  to  a  difference  of  degree  in  the  active 
haemolysis  of  the  patient,  depending  upon  the 
stage  of  the  disease,  is  a  matter  of  conjecture. 
The  observation  based  upon  the  results  in  this 
series  would  tend  to  support  the  latter  theory. 
One  patient  who  had  been  transfused  previous- 
ly, with  definite  improvement,  returned  after 
several  months,  in  a  very  grave  condition — 
lethargy,  temperature  102-3°,  haemoglobin 
below  20  and  red  blood  cells  below  one 
million.    He  was  given  500  cubic  centimeters 


of  blood  from  a  suitable  donor.  A  definite 
reaction  of  chill,  fever,  increased  drowsiness 
and  haemoglobinuria  followed,  and  later,  herpes 
on  the  lip.  The  patient  received  no  improve- 
ment from  the  transfusion. 

A  series  of  transfusions  ranging  from  i  to  30, 
was  practiced  in  the  cases  in  this  group; 
some  were  performed  preceding  and  foUowing 
splenectomy,  but  the  vast  proportion  were  in 
non-operated  cases.  The  results  were  equally 
good  in  the  different  groups.  One  case  of 
unusual  interest  is  herein  reported: 

A  male,  aged  36  years,  was  admitted  for  examina- 
tion February  10, 191 5,  with  a  history  of  good  health 
until  about  one  year  previous  to  admission,  when 
weakness,  shortness  of  breath  and  increasing  pallor 
gradually  developed.  From  the  history,  examination 
and  blood  findings,  a  diagnosis  of  pernicious  anaemia 
was  made.  At  this  time  his  haemoglobin  was  20  per 
cent,  red  blood  cells  1,730,000,  with  the  presence  of 
normoblasts  and  megaloblasts.  Splenectomy  was 
performed  March  10,  1915,  and  Apnl  7, 191 5,  before 
his  dismissal,  the  haemoglobin  was  70  and  the  red 
cells  3,640,000.  Following  acute  tonsillitis  in  the  fall 
he  began  to  run  down,  and  on  December  i,  191 5,  he 
returned  with  haemoglobin  20,  and  red  blood  cells 
1,190,000.  From  then  until  May,  1918,  he  had 
thirty-five  transfusions  of  500  to  750  cubic  centi- 
meters each.  His  response  to  the  transfusions  has 
been  remarkable.  Ordinarily  two  to  four  trans- 
fusions at  weekly  intervals  are  required  to  efiFect  a 
definite  remission  in  the  course  of  the  disease.  His 
condition  now  is  apparently  as  good  as  it  was  two 
years  previously.  It  is  of  special  interest  to  note  that 
the  blood  of  the  patient  belongs  to  Group  i  and  while 
there  have  been  transfused  into  him  blood  of  all  four 
groups,  without  any  evidence  of  haemolysis,  he  has 
retained  his  original  grouping. 

The  conclusions  of  Archibald,  who  made  an 
extensive  study  of  a  part  of  the  cases  in  this 
series,  hold  good  for  the  series  in  its  entirety. 
In  effect  his  conclusions  were  that  the  greater 
mmiber  of  the  patients,  except  those  who  have 
reached  the  very  last  stages  of  the  disease,  will 
receive  immediate  benefit  from  the  trans- 
fusion of  blood.  Many  also  who  are  in  ex- 
tremis, and  who  are  not  benefited  by  medical 
treatment  alone,  will  show  great  improvement 
by  a  series  of  blood  transfusions. 

Group  2,  Secondary  aruBmias.  Except  in  the 
seven  instances  in  which  the  ansemia  was 
due  to  acute  haemorrhage,  the  majority  of  the 
patients  in  this  group  were  transfused  pre- 
liminary to  operation,  with  the  idea  of  im- 
proving their  general  condition  and  thereby 
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increasing  their  resistance  to  infection.  In 
cases  of  acute,  frank  and  concealed  haemor- 
rhages, the  enormous  value  of  replacing  the 
lost  bulk  of  fluid  by  blood  in  connection  with 
eflScient  surgical  means  of  checking  further 
loss,  is  well  recognized.  As  pointed  out  by 
Hicks  in  1869,  "the  want  of  success  in  trans- 
fusion h'es  in  the  postponement  of  the  opera- 
tion imtil  too  late  a  period."  The  normal 
quantity  of  blood  is  estimated  to  be  one- 
twelfth  to  one-fourteenth  of  the  body  weight, 
and  clinically,  the  rapid  loss  of  one-half  of 
this  amount  proves  fatal.  Various  "rules  o' 
thumb"  have  been  offered,  based  upon  the 
blood  pressure  readings  and  haematologic 
estimates,  indicating  when  to  transfuse  and 
when  it  is  safe  to  wait.  Dorrance  considers  it 
imperative  to  transfuse  when  the  count  falls 
to  1,000,000  red  blood  cells  and  20  per  cent 
haemo^obin,  or  below,  and  optional  when 
the  red  cells  are  1,500,000  and  haemoglobin  25 
per  cent.  DePage  studied  wounded  soldiers 
and  f oimd  that  when  the  red  cells  fall  below 
4,500,000  in  three  hours,  4,000,000  in  eight 
hours,  or  3,500,000  in  the  first  twelve  hours, 
the  patient  will  probably  die  unless  transfused. 
Others  have  considered  the  blood  pressure 
readings  as  the  most  reliable  indicator, 
pointing  out  that  systolic  pressure  below  80 
mm.Hg.  meant  danger.  Hicks  relied  solely 
upon  clinical  S)maptoms,  especially  "the 
obstinate  jactitations  and  resistance  to  comply 
with  our  wishes  in  regard  to  treatment, 
coupled  with  the  persistent  indistinctness  of 
pulse."  Robertson  warns  us  against  using 
ordinary  resuscitative  measures  before  resort- 
ing to  transfusion.  Our  clinical  observations 
bear  out  his  belief  that  permanent  degenera- 
tive changes  occur  in  the  organism  when  the 
exsanguinated  condition  persists  for  more 
than  a  few  hours.  We  advise  transfusion 
when  in  doubt.  From  experiments,  Rous  and 
Wilson  demonstrated  that  the  amount  of 
haemoglobin  retained  in  the  severest  haemor- 
rhage is  above  the  point  necessary  to  sustain 
life.  Unless  the  blood  withdrawal  is  too  rapid, 
the  organism  replaces  this  bulk  by  substituting 
plasma  which  the  body  retains  in  reserve,  and 
thus  maintains  blood  pressure.  In  animals 
bled,  the  investigators  were  able  to  raise  and 
maintain  the  blood  pressure  reading  by  the 


injection  of  either  horse  serum  or  gum  acacia 
(7  per  cent).  The  effect  of  normal  saline 
solution  was  only  transient,  as  this  quickly 
leaves  the  vessels  for  tissues  and  urine.  David 
and  Curtis  showed  that  dogs  bled  under 
similar  conditions,  until  there  was  cessation 
of  flow  at  the  carotid,  could  be  resuscitated 
either  by  injection  of  physiologic  serum  or  by 
transfusion.  However,  in  the  eighteen  hours 
following  this  experiment,  77  per  cent  of  the 
dogs  treated  with  serimi  died,  and  only  6 
per  cent  of  the  animals  transfused,  succumbed. 
In  all  but  two  cases  in  this  series  of  acute 
haemorrhage,  the  transfusion  was  life-saving 
or  greatly  beneficial.  In  the  two  unsuccessful 
cases,  the  patients  were  temporarily  restored, 
but  later,  died  due  to  the  continuation  of  the 
bleeding. 

The  results  of  transfusion  on  the  weak, 
starved,  and  anaemic  patient,  as  a  supportive 
measure  preliminary  to  operation,  are  emi- 
nently gratifying,  as  is  evidenced  both  by  the 
increased  ability  to  withstand  the  operation 
and  by  the  rapid  postoperative  convalescence. 
In  the  anaemic  cases  in  which  the  patients 
are  to  be  submitted  to  abdominal  operation, 
transfusion  is  especially  indicated.  It  may  be 
safely  asserted  that  in  practically  all  opera- 
tions in  which  the  gastro-intestinal  tract 
is  opened,  there  is  more  or  less  soiling  of  the 
peritoneimi  which  potentially  spells  peritonitis. 
It  is  the  normal  resistive  elements  of  the  or- 
ganism which  prevent  this  eventuality  or 
limit  it  to  a  small  area.  In  those  cases  in 
which  the  resistance  of  the  body  has  been 
impaired  by  chrom'c  bleeding,  malignancy, 
and  chronic  infection,  this  complication  is 
most  frequently  seen.  The  value,  then,  of 
transfusion  as  a  preliminary  measure  is 
illimitable. 

Gfoup  3,  Bleeding,  The  general  oozing 
which  follows  certain  operations,  especially 
in  intensely  jaundiced  patients,  has  always 
been  a  source  of  grave  concern  to  the  operator, 
who,  in  most  instances,  has  been  without 
efficient  means  of  checking  it.  The  results  of 
blood  transfusion  in  these  cases  have  been 
strikingly  good;  usually  the  haemorrhage 
ceases  almost  iiomediately,  and  the  patient's 
improvement  is  quickly  obvious.  In  certain 
cases,  usually  of  the  malignant  type  in  which 
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the  biliary  obstruction  has  not  been  relieved 
by  the  operation,  the  haemostatic  value  of  the 
transfusion  rapidly  decreases,  after  48  to  72 
hours,  and  the  patient  may  start  bleeding 
again.  Also,  in  the  oozing  occurring  after 
operations  on  the  stomach  and  intestines, 
transfusion  alone  will  often  be  followed  by 
complete  and  permanent  cessation  of  bleed- 
ing, and  the  rapid  convalescence  of  the  patient. 
The  bleeding  in  ulcers  of  the  stomach  and 
duodenum  is  usually  due  to  an  erosion  of  one 
of  the  larger  vessels  and  transfusion  should 
always  be  considered  preliminary  to,  or  in 
association  with,  a  laparotomy  for  the  ex- 
cision of  the  ulcer.  For  the  postoperative 
bleeding  in  patients  suffering  from  blood 
dyscrasia,  transfusion  is  an  effective  haemo- 
stasis,  but  probably  has  no  effect  upon  the 
ultimate  course  of  the  disease.  It  is  of  interest 
that,  clinically,  the  use  of  an  anti-coagulant 
in  the  transfused  blood  not  only  does  not 
retard  the  coagulability  of  the  recipient,  but 
possesses  an  equal  power  of  haemostasis  with 
the  imdiluted  blood  administered  by  the 
syxinge-cannula  method.  Experimentally,  this 
observation  was  borne  out  in  a  series  of  41 
transfusions  by  the  citrate  method  in  which  the 
coagulation  time  of  the  recipient  was  tested 
by  means  of  a  Boggs'  coagulometer  and  by 
Lee's  test-tube  method,  just  prior  to,  and 
immediately  following,  the  transfusion.  In 
25  instances  (58  per  cent),  the  coagulation 
times  was  lowered  from  i  to  6  minutes; 
in  6  (14  per  cent)  it  was  not  affected,  and 
in  12  (28  per  cent)  it  was  increased  from  i  to 
3  minutes.  The  coagulation  time  of  a 
haemophiliac,  not  included  in  this  series  of 
tests,  was  taken  before  transfusion,  and 
recorded  as  23  minutes.  Five  minutes  after 
the  transfusion  of  500  cubic  centimeters  of 
citrated  blood,  the  coagulation  time  was  3 
minutes,  12  hours  later  it  was  8  minutes,  and 
on  the  fourth  day  after  the  transfusion,  the 
coagulation  had  returned  to  20. 

Group  4.  Acute  toxic  and  septic  conditions. 
The  cases  included  in  this  group  were  for  the 
most  part  infections  following  abdominal 
operation,  and  while  the  results  are  not 
encouraging,  largely  because  of  the  fact 
that  the  patients  were  hopelessly  ill  before 
transfusion  was  employed,  we  believe  that  if 


given  shortly  after  or,  in  some  instances, 
before,  the  operation,  blood  transfusion  offers 
a  reasonable  means  of  combating  infection. 

Group  5.  Leukcemias.  As  a  temporary 
supportive  measure  for  the  correction  of  the 
anaemia,  the  results  in  the  ten  cases  in  this 
series  justify  the  employment  of  transfusion. 

Group  6.  Shock.  In  this  series  the  diagnosis 
of  surgical  shock  has  been  made  in  the  cases 
of  postoperative  patients  in  whom  there  is  no 
tenable  etiologic  factor  for  the  production  of 
the  chain  of  symptoms  usually  attributed  to 
this  condition.  The  clinical  diagnosis  is 
often  disproved  upon  re-opening  the  abdomen 
or  at  necropsy,  by  the  presence  of  ^*  concealed" 
haemorrhage,  or  fat  embolism.  In  the  one 
case  in  this  series,  transfusion  was  without 
beneficial  effect. 

METHOD  OF  TRANSFUSION 

Since  December,  1915,  we  have  employed 
the  citrate  method  exclusively,  and  it  has 
been  used  in  this  series  of  cases  in  looi 
instances.  According  to  Howell,  the  r61e  of 
calcium  in  the  phenomenon  of  coagulation  is 
to  activate  prothrombin  into  the  formation 
of  thrombin  (fibrin  ferment)  which  in  turn 
activates  fibrinogen  into  fibrin.  By  the  addi- 
tion of  citrate  of  soda,  coagulation  is  prevented 
by  the  chemical  inmioblization  or  stabilization 
of  the  calcium  without  forming  precipitate. 
Excessive  intravenous  injection  of  citrate  of 
soda  deprives  the  blood  and  tissues  of  calcium, 
and  the  symptoms  of  convulsions,  tonic  and 
clonic,  tetany,  paralysis  and  dyspnoea,  are 
the  results  of  the  decalcification  of  the 
nervous  system.  To  combat  this,  Hedon 
would  administer  calcium  in  the  proportion 
of  one  atom  to  three  molecules  of  the  trisodic 
citrate.  Lewisohn,  experimenting  with  a  10 
per  cent  solution,  found  the  toxic  dose 
equivalent  to  0.3  grams  per  kilo,  and  later 
Carter  showed  that  the  more  concentrated  the 
dosage,  the  smaller  the  lethal  dose.  He 
found  the  lethal  dose  with  a  2  per  cent  solution 
to  be  0.83s  to  1-24  grams  per  kilo.  Early 
in  this  series  it  was  observed  that  there  was 
a  tendency  for  the  milder  reactions  to  occur 
in  cycles,  which  corresponded  in  a  striking 
manner  with  the  preparation  of  fresh  citrate 
solution.     It  was  observed   that  citrate   in 
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solution  rapidly  deteriorates,  and  the  import- 
ance of  employing  freshly  prepared  solution 
was  thus  emphasized.  From  the  recognition 
of  the  fact  that  the  coagulative  properties  of 
different  bloods  vary  in  different  persons, 
as  evidenced  by  the  occasional  coagulation 
of  blood  withdrawn  from  the  donor  in  a  2 
per  cent  citrate  solution,  we  have  substituted 
a  0.24  per  cent  citrate  solution. 

TECHNIQUE 

The  arm  of  the  donor  is  prepared  in  the 
usual  manner.  A  tourniquet  is  lightly  applied 
above  the  elbow  and  the  median  basilic  or  the 
median  cephalic  vein  is  either  punctured  with 
a  large-sized  needle  or  exposed  by  a  small 
incision,  and  a  cannula  introduced.  By  a 
simple,  yet  very  ingenious  little  trick,  ad- 
vised by  Watson,  we  have  been  aided  greatly 
in  introducing  a  large-sized  Kaliski  (gauge  11) 
needle  into  the  lumen  of  the  vein.  By  means 
of  a  small,  straight  intestinal  needle,  inserted 
transversely,  the  vein  is  transfixed  to  the  skin, 
the  needle  passing  through  its  upper  segment. 
With  the  end  of  this  transfixing  neelde  as  a 
handle,  the  vein  is  steadied  and  the  cannula 
needle,  directed  parallel  with  the  line  of  the 
vein,  can  be  readily  pushed  beneath  the 
level  of  the  transfixing  needle  into  the  lumen 
of  the  vein  (Fig.  6).  The  blood  is  received 
in  a  sterile  graduated  glass  jar  containing 
30  cubic  centimeters  of  a  2  per  cent  sterile 
solution  of  sodiimi  citrate  at  the  bottom. 
While  the  blood  is  running,  it  is  well  mixed 
with  the  citrate  solution  by  means  of  a  glass 
rod.  The  flow  of  the  blood  should  be  in  a 
steady  continuous  stream,  and  when  there 
occurs  slowing  of  the  stream,  as  is  often 
observed  with  a  sudden  drop  in  venous 
pressure,  due  either  to  syncope  or  the  too 
snugly  applied  tourniquet,  the  needle  should 
be  imme(Uately  withdrawn  and  a  clean  one 
inserted.  If  the  blood  is  allowed  to  flow  in  an 
impeded  stream,  there  will  be  clotting  of 
the  whole  or  part  of  the  blood  collected 
because  of  the  incipient  coagulative  changes 
which  have  taken  place  in  transit  from  the 
vessel  to  the  citrate  solution.  After  the 
blood  has  reached  the  250  cubic  centimeter 
mark  another  30  cubic  centimeters  of  the 
citrate  solution  is  added  and  the  blood  is 


permitted  to  flow  until  there  are  500  cubic 
centimeters  of  the  mixture.  If  more  blood 
is  desired,  a  sufficient  amount  of  citrate 
solution  is  added  to  maintain  this  ratio  of 
0.24  per  cent.  The  blood  may  be  carried  to 
the  recipient's  room  or  the  recipient  may  be 
brought  into  the  operating  room.  The  needle 
is  then  introduced  into  the  recipient's  vein, 
after  the  manner  above  described,  and  at- 
tached by  rubber  tubing  to  a  glass  irrigating 
flask,  the  tubing  and  the  bottom  of  the  flask 
having  been  previously  filled  with  *saline 
solution.  The  citrated  blood  is  then  trans- 
ferred into  the  flask  and  permitted  to  flow 
into  the  vein  of  the  recipient.  It  is  advisable 
to  have  the  blood  run  in  slowly  in  order  to 
guard  against  suddenly  overloading  the  right 
side  of  the  heart,  and  in  order  to  watch  for 
any  untoward  effects  upon  the  patient.  A 
marked  slowing  of  the  pulse,  sjnicopal  attacks, 
dyspnoea,  cyanosis,  a  sensation  of-  cardiac 
oppression  or  excruciating  pain  throughout 
the  body,  especially  localized  in  the  small  of 
the  back,  should  be  interpreted  as  danger 
signals,  and  if  these  persist  after  temporary 
stopping  of  the  flow,  it  is  advisable  to  con- 
clude the  operation  at  once,  and  another 
donor  should  be  secured. 

The  amount  of  blood  to  be  transfused 
should  be  dependent  upon  several  factors, 
namely,  the  age  of  the  patient,  the  presence 
of  associated  phjrsical  impairments,  such 
as  cardiac  lesions,  arteriosclerosis,  etc.,  and 
the  pathologic  condition  for  which  the  trans- 
fusion is  indicated.  Unless  for  the  purpose 
of  replacing  a  large  bulk  of  blood  lost  from 
an  acute  haemorrhage,  the  impression  received 
from  the  study  of  this  series  of  cases  would 
indicate  that  better  results  are  to  be  expected 
from  the  use  of  a  relatively  small  quantity, 
500  to  750  cubic  centimeters,  repeated  in 
from  five  to  seven  days,  rather  than  from  a 
single  transfusion  of  a  larger  amount.  While 
the  evidence  is  most  conclusive  that  the  trans- 
fused blood  lives  for  a  time  at  least  as  a  trans- 
plant, yet  a  greater  value  in  many  of  the 
anaemic  conditions  lies  in  its  stimulating  effect 
on  the  blood-forming  organs  of  the  recipient, 
as  is  evidenced  by  the  secondary  rise  in  the 
haemoglobin  and  blood  picture,  which  occurs 
four  or  five  days  after  the  transfusion. 
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DONORS 

In  the  selection  of  a  suitable  donor,  a 
young  healthy,  robust  individual  is  desired. 
Our  results  tend  to  corroborate  the  observa- 
tions of  Peterson  that  the  value  of  the  trans- 
fusion is  largely  dependent  upon  the  individual 
donor.  One  donor's  blood  may  exhibit 
remarkable  powers  of  haemostasis,  that  of 
another  may  induce  imusual  haematopoietic 
stimulation,  and  that  of  another,  owing  to  the 
presence  of  some  antibody,  may  exert  real 
antitoxic  effect.  The  blood  of  every  donor 
should  be  tested  for  syphilis  and  as  to  its 
compatibility  in  reference  to  agglutination 
and  haemolysis.  The  seriousness  of  trans- 
mitting syphilis  or  other  diseases,  especially 
to  those  patients  in  whom  there  is  no  urgency 
for  the  transfusion,  cannot  be  overestimated. 
As  our  ability  for  detecting  syphilis,  by 
examination  and  Wassermann  test,  is  within 
limits,  and  as  there  is  a  possibility  of  the 
infection  of  the  donor  subsequent  to  his 
examination,  the  chances  of  transferring 
syphilis,  while  admittedly  small,  should  al- 
ways be  considered,  and  unless  the  trans- 
fusion is  performed  in  emergency,  this  possi- 
bility should  always  be  explained  to  the 
patient.  Two  instances  of  syphilis  trans- 
mission are  reported  in  the  literature.  In  our 
series,  S3TDhilis  was  transmitted  by  trans- 
fusion in  one  instance.  This  patient  had  been 
receiving  a  series  of  transfusions;  the  blood  of 
the  donor,  in  each  instance,  was  Wassermann 
negative.  One  man  who  had  served  as  a 
donor  about  twelve  days  prior  to  the  develop- 
ment of  the  skin  eruption  was  suspected 
as  the  infecting  donor,  but  these  suspicions 
could  not  be  definitely  confirmed. 

Since  July,  1916,  the  blood  of  the  prospect- 
ive donors  has  been  tested  according  to  the 
Moss  agglutination  test,  as  modified  by  Brem. 
In  instances  of  the  newborn,  when  it  is  neces- 
sary to  transfuse  in  order  to  check  haemorrhage. 
Cherry  and  Langrock  have  showed,  in  a 
series  of  34  tests,  that  the  mother  is  always  a 
suitable  donor.  However,  it  should  be 
emphasized  that  after  the  first  few  weeks  of 
life  the  child  develops  an  independent  group 
of  its  own  which  is  not  necessarily  the  same  as 
that  of  the  mother,  and  accordingly  tests 
should  always  be  made  preliminary  to  trans- 


fusion. In  an  emergency,  such  as  that  foUow- 
mg  an  acute  hsemorrhage,  when  the  Hfe  of  the 
patient  is  dependent  upon  an  immediate 
transfusion,  it  is  justifiable  to  use  a  donor 
without  a  preliminary  test.  In  such  instances 
the  operator  should  allow  the  first  200  cubic 
centimeters  of  blood  to  run  in  slowly.  If 
the  patient  shows  symptoms  of  hemolysis, 
the  operation  should  be  concluded  or  another 
donor  secured.  In  this  series  we  used  donors 
without  preliminary  test  in  eight  emergency 
transfusions  and  in  none  of  the  patients  was 
there  any  evidence  of  haemolysis.  These 
results,  we  believe,  were  due  to  good  fortune. 
In  1913,  Ottenberg  and  Kaliski  explained 
that  in  the  instance  in  which  the  serum  of  the 
donor  is  agglutinative  to  the  cells  of  the 
patient,  the  plasma  of  the  donor,  on  trans- 
fusion, will  be  diluted  by  the  excess  of  the 
patient's  plasma  and  will  meet  with  a  large 
excess  of  agglutinable  cells.  In  practice  they 
had  four  such  transfusions  with  no  unfavorable 
results.  When  it  has  been  feasible  we  have 
always  made  it  a  point  to  use  a  donor  in  the 
same  group  as  that  of  the  recipient,  but  in  a 
great  number  of  instances,  as  in  emergencies, 
and  in  cases  in  which  a  relative  or  volunteer 
donor  is  obtainable  whose  blood  is  not  in  the 
same  group  with  that  of  the  recipient,  we  have 
used  donors  whose  cells  are  not  agglutinable 
by  the  serum  of  the  patient.  In  Croup  4 
there  is  a  large  percentage  (43  per  cent)  of 
persons  whose  blood  is  suitable  for  transfusion 
with  the  blood  of  all  the  groups,  and  this 
point  has  been  utilized  in  our  emergency 
transfusions.  Formerly,  in  cases  of  utmost 
urgency  we  were  forced  to  take  a  large  chance 
by  using  an  untested  donor,  but  now  there 
is  always  on  call  a  list  of  prospective  donors 
in  Group  4  whose  blood,  we  have  absolute 
confidence,  will  be  suitable  with  that  of 
any  patient.  In  the  entire  series  there  have 
been  no  untoward  effects  upon  the  donor  from 
the  loss  of  SCO  to  750  cubic  centimeters.  On 
the  other  hand,  the  loss  of  blood  in  the 
majority  of  donors  has  been  followed  by  a 
temporary  gain  in  weight.  Many  of  these 
donors  continue  their  normal  duties  immediate- 
ly upon  the  conclusion  of  the  transfusion. 
We  have  used  especially  robust  persons  as 
donors  as  often  as  8  times  within  12  months. 
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There  are  three  well  recognized  accidents 
associated  with  and  complicating  blood  trans- 
fusions, namely,  acute  dilatation  of  the  heart, 
embolism  from  the  introduction  of  air  or 
dotted  blood,  and  haemolysis.  The  first  two 
accidents  are  absolutely  preventable  by  the 
exercise  of  due  caution  as  to  the  technique, 
the  rapidity  with  which  the  blood  is  permitted 
to  'flow,  and  the  limiting  of  the  quantity  of 
blood  in  cases  of  suspected  cardiac  and  cir- 
culatory impairment.  The  third  danger,  due 
to  the  incompatibility  of  the  blood  of  the 
donor  and  the  blood  of  the  recipient,  is 
controllable  by  accurate  blood  tests.  By  the 
term  "  haemolysis  "  we  mean  the  destruction  of 
the  red  blood  cells  with  the  liberation  of  the 
haemoglobin  and  clinically  we  detect  this  by 
the  finding  of  haemoglobinuria,  increased 
urobilin  in  the  urine  and  phagocytosis  of  red 
cells.  The  gravity  of  the  danger  depends 
upon  the  degree  of  destruction. 

REACTIONS 

In  219  transfusions  (21  per  cent)  of  the 
series,  there  occurred  from  15  minutes  to  one 
hour  later,  a  slight  reaction  of  chill  and  fever, 
a  temperature  of  100  to  105°,  with  or  without 
malaise,  headache,  nausea  and  vomiting  and 
diarrhoea,  and  followed,  in  a  small  percentage 
of  cases,  on  the.  third  day  after  the  transfusion, 
by  an  eruption  of  herpes.  In  another  15 
per  cent  of  transfusions  there  occurred  a  rise 
of  temperature  to  100°  or  above,  not  associated 
with  chill  and  nausea.  These  were,  in  every 
instance,  of  a  transitory  nature,  the  tempera- 
ture returning  to  normal  in  from  12  to  36 
hours,  and  in  only  two  instances  was  it  at  all 
probable  that  the  good  of  the  transfusion  was 
vitiated  by  this  complication. 

The  nature  of  such  reactions  is  unknown. 
Various  theories  have  been  suggested,  for 
example:  (i)  the  introduction  of  a  foreign 
protein,  (2)  the  introduction  of  a  citrate 
solution,  (3)  incipient  coagulative  changes  in 
the  transJEused  blood,  (4)  slight  degree  of 
haemolytic  changes  occurring  after  transfusion 
not  sufficient  to  be  evidenced  by  clinical  test, 
and  (5)  incompatibility  of  the  white  corpuscles 
of  the  donor  and  recipient.  All  may  be  factors, 
but  in  this  series  there  was  a  striking  relation- 
ship   between   the  pathologic  condition  for 


which  the  transfusion  was  indicated,  and  the 
occurrence  of  these  milder  reactions.  A 
decidedly  higher  disproportion  in  the  per- 
centage was  seen  in  those  cases,  such  as 
pernicious  anaemia  and  advanced  malignancy, 
in  which  there  were  active  haemolytic  changes. 
In  some  of  these,  the  intravenous  introduction 
of  normal  saline  alone  was  followed  by  similar 
reactions. 

In  1915,  Bemheim  collected  data  of  800 
transfusions  performed  by  12  diifferent  opera- 
tors, and  reported  the  occurrence  of  haemolysis 
in  15  cases,  with  four  deaths.  In  12  instances 
in  this  series  there  were  group  reactions. 
The  blood  of  three  of  these  patients  had  been 
tested  by  the  old  macroscopic  test,  and  the 
others  had  been  grouped  by  the  method  of 
Brem.  In  every  case  in  which  the  blood  had 
been  grouped  by  the  microscopic  test,  we  were 
able  later  to  locate  an  error  in  the  testing. 
Most  of  these  were  due  to  a  clerical  error  in 
recording  the  group  of  the  donor  or  the 
recipient.  In  one  patient,  supposedly  in 
Group  2,  attempts  were  made  on  two  differ- 
ent occasions  to  inject  blood  from  a  donor  in 
Group  2,  and  both  times  we  were  forced  to 
stop  because  of  the  occurrence  on  the  table 
of  a  severe  reaction.  Later,  this  patient's 
record  was  reviewed,  and  he  was  found  to  be 
in  Group  3  instead  of  Group  2.  Retesting 
proved  this,  and  subsequent  transfusions 
with  Group  3  donors  were  unattended  by  any 
reaction.  These  reactions  are  most  typical. 
They  occur  early  after  the  introduction  of  50 
or  100  cubic  centimeters  of  blood;  the  patient 
first  complaining  of  tingling  pains  shooting 
over  the  body,  a  fullness  in  the  head  and  an 
oppressive  feeling  about  the  precordiiun,  and, 
later,  an  excruciating  pain  localized  in  the 
limibar  region.  Slowly  but  perceptibly  the 
face  becomes  suffused,  a  dark  red  to  a  cyanotic 
hue;  respirations  become  somewhat  labored, 
and  the  pulse  rate,  at  first  slow,  sometimes 
suddenly  drops  as  many  as  20  to  30  beats  a 
minute.  The  patient  may  lose  consciousness 
for  a  few  minutes.  In  one-half  of  our  cases 
an  urticarial  eruption,  generalized  over  the 
body,  or  limited  to  the  face,  appeared  along 
with  these  symptoms.  Later  the  pulse  may 
become  very  rapid  and  thready;  the  skin 
becomes  cold  and  clammy,  and  the  patient's 
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condition  is  indeed  grave.  In  from  fifteen 
minutes  to  an  hour,  a  chill  occurs,  followed 
by  high  fever,  a  temperature  of  103  to  105°, 
in  which  the  patient  may  become  delirious. 
Jaundice  may  appear  later.  The  macroscopic 
appearance  of  haemoglobinuria  is  almost  con- 
stant. In  three  such  instances  the  symptoms 
were  not  recognized  at  the  time  of  the  trans- 
fusion and  500  cubic  centimeters  of  blood 
were  injected.  All  the  patients  died,  two  in 
one  and  three  hours,  respectively,  following 
the  transfusion,  and  one  became  comatose 
shortly  afterward  and  died  30  hours  later.  In 
the  other  9  instances  the  symptoms  were 
early  recognized  and  interpreted,  and  the 
transfusion  was  concluded  after  the  injection 
of  50  to  100  cubic  centimeters  of  blood. 
Adrenalin  and  atropin  were  administered  with 
good  eflFect.  There  was  no  mortality  in  this 
group. 

Writers,  notably  Ottenberg  and  Kaliski, 
Bernheim,  Brem,  and  others,  for  a  number  of 
years  have  been  emphiteizing  the  importance 
of  preliminary  blood  tests,  and  yet  today 
there  are  a  few  who  advocate  such  a  measure 
only  when  it  is  "convenient."  The  cases 
in  our  series  point  out  most  strikingly  the 
fact  that  the  injection  of  incompatible  blood, 
namely,  in  which  the  donor's  cells  are  agglutin- 
able  by  the  senun  of  the  patient,  is  attended 
by  the  development  of  symptoms  of  the 
gravest  nature,  and  that  if  these  are  not 
early  recognized  and  the  transfusion  con- 
cluded before  the  injection  of  a  large  quantity 
of  blood,  fatal  results  are  to  be  expected. 
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THE  TREATMENT  OF  CERTAIN  TYPES  OF  ANORECTAL  FISTULA 

By  ARTHUR  A.  LANDSMAN,  M.D.,  New  York 

Attending  Rectal  Surgeon,  Philantropin  Hospital;  Associate  Surgeon,  Rectal  Department,  Post  Graduate  Medical  School  and  Hospital; 

Deputy  Surgeon,  Diseases  of  the  Rectum,  Out  Patient  Department,  New  York  Hospital 


THE  successful  operative  treatment  of 
anorectal  fistula  has  offered  difficulties 
which  are  nothing  short  of  surprising, 
when  we  consider  the  brilliant  achievements 
of  the  surgery  of  other  regions  during  the 
past  quarter  of  a  century.  The  end-results 
have  been  far  from  satisfactory,  even  at  the 
hands  of  the  most  expert,  judging  by  the 
frequency  of  recurrences,  postoperative  com- 
plications, and  sequelae.  Every  surgeon  must 
recollect  instances  from  his  own  practice,  in 
which  radical  operation,  apparently  thorough 
and  complete,  has  been  followed  by  humiliat- 
ing failure,  despite  careful  precaution  during 
and  after  the  operation.  This  is  especially 
true  of  certain  types  of  non-specific,  complex, 
anorectal  fistula,  in  which  there  is  still  some 
confusion  as  to  what  constitutes  ideal  treat- 
ment; we  refer  to  those,  which  have  one  or 
more  external  openings  on  the  skin,  connected 
with  one  or  more  internal  openings  in  the 
rectal  wall,  occurring  simultaneously  in  both 
ischiorectal  fossae,  from  either  two  independ- 
ent abscesses  running  their  course  at  the  same 
time,  or  originating  from  a  single  infective 
focus,  by  extension  of  the  inflammation 
through  the  anococcygeal  ligament.  The 
proper  operative  management  of  such  a  con- 
dition requires  skill  and  experience,  for  it  is 
in  this  tj^  of  a  case  one  is  likely  to  meet  not 


only  a  considerable  percentage  of  recur- 
rences, but  distressing  complications  as  well. 
Given  such  a  problem,  the  surgeon  is  con- 
fronted with  one  of  two  alternatives:  to 
follow  up  the  tracts,  and  cut  through  the 
sphincters  on  both  sides  at  one  sitting,  or 
permit  one  side  to  heal  up  first,  before  doing 
a  secondary  operation  on  the  other,  at  some 
later  date.  Division  of  the  sphincters  in 
more  than  one  place  exposes  the  patient"  to 
the  danger  of  incontinence,  especially  if  both 
external  and  internal  sphincter  muscles  have 
to  be  ^ivided,  while  operation  in  two  sittings 
subjects  him  to  a  double  risk,  and  a  pro- 
longed convalescence,  not  to  be  lightly  dis- 
missed in  a  person  already  weakened  from  an 
exhausting  suppurative  process. 

The  writer  has  tried  a  plan  which  seeks  to 
overcome  these  difficulties;  it  is  based  on  the 
observation  that,  under  certain  conditions, 
a  complete  anorectal  fistula  will  heal,  and 
remain  permanently  closed,  even  if  its  inter- 
nal opening  is  left  undisturbed.  Time  and 
again  do  we  see  patients  in  our  dispensary 
work,  who  have  small  sinuses  which  open 
into  the  rectal  wall,  and  yet  if  at  the  time 
of  operation  the  surgeon  fails  to  locate  such 
openings,  it  happens  that  some  of  these 
patients  nevertheless  are  found  to  be  cured 
permanently  when  examined  months  after- 
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wards,  provided  other  conditions  are  favor- 
able. This  we  believe  may  be  accomplished 
in  a  majority  of  cases  by  careful  attention  to 
certain  details,  which  may  be  set  down  as 
being  fundamentally  concerned  in  the  success- 
ful treatment  of  anorectal  fistula.  It  goes 
without  saying,  that  the  principles  which 
apply  to  the  treatment  of  a  fistula  (which  is- 
nothing  more  than  a  chronic  abscess  cavity 
contracted  down  to  a  thin,  tubular  tract) 
differ  in  no  wise  from  those  which  medical 
science  has  found  to  be  true  in  all  other 
infections;  they  are  constant  physical  values, 
modified  only  by  local  anatomical  and  physio- 
logical conditions.  Failure  to  recognize  this 
basic  fact,  has  given  us  a  false  conception  of 
the  situation,  wrongly  influenced  our  methods 
and  led  to  annoying  complications.  The  key- 
note of  the  surgical  treatment  of  abscess  is 
prompt,  radical,  and  thorough  drainage,  to 
permit  the  organism  to  rid  itself  of  as  many 
of  its  invading  enemies  as  possible,  prevent 
the  absorption  of  their  poisons  into  the 
blood,  and  stimulate  and  encourage  repair. 
These  conditions  find  their  most  favorable 
expression  when  the  parts  are  kept  at  rest, 
because  sick  organs  and  diseased  tissues  will 
not  repair  readily,  when  their  natural  pro- 
cesses are  disturbed  by  constant  changes  in 
the  medium  which  surrounds  them.  There  is 
no  proof  that  re-infection  from  wound  prod- 
ucts and  faecal  discharges  play  more  than  a 
secondary  r61e  in  the  treatment  of  fistula, 
provided  only  that  good  drainage  is  avail- 
able; for  the  evolutionary  tendency  in  an 
otherwise  sound  organism  is  toward  repair 
and  recovery,  and  not  toward  destruction 
and  death,  when  favorable  conditions  are 
permitted  to  assert  themselves. 

Our  plan  then,  is  to  cut  into  one  of  the 
external  openings,  and  connect  all  of  the 
tracts  of  one  side  with  each  other  by  suitable 
incisions,  break  up  all  pockets,  trim  away 
scar  tissue,  exuberant  granulations,  and  as 
much  of  the  edges  of  the  wound  as  appear 
dead,  or  badly  infected,  attend  to  haemostasis, 
and  convert  the  wound  into  one  single  cavity 
with  walls  smooth  and  clean;  then  repeat  the, 
process  on  the  other  side,  without,  however, 
dividing  the  sphincter  on  either  side.  This 
procedure  provides  for  the  necessary  drain- 


age. The  next  step  is  intended  to  inmaobilize 
the  parts,  by  cutting  through  both  sphincter 
muscles  in  the  posterior  median  line,  regard- 
less of  the  location  of  the  internal  openings. 
This  enables  the  parts  to  secure  the  rest  they 
require  to  complete  their  healing,  and  does 
away  with  the  necessity  of  the  division  of  the 
sphincter  on  each  side,  in  two  different 
places.  Moreover  the  posterior  incision  is  in 
a  neutral  position  in  respect  to  both  fistulas, 
and  will  confer  equal  benefit  to  both,  instead 
of  much  benefit  to  one,  and  but  little  to  the 
other.  It  possesses  the  further  advantage  of 
enabling  us  to  drain  both  ischiorectal  fossae 
through  a  single  opening,  and  is  less  liable 
to  be  followed  by  damage  to  the  fibers  of 
the  external  sphincter.  Because  of  their 
anatomical  arrangement,  these  can  be  prac- 
tically split  in  this  situation,  instead  of  being 
divided  transversely.  The  posterior  incision 
does  not  injure  any  vital  parts,  and  being  in 
a  more  dependent  position  when  the  patient 
is  in  bed,  enables  us  to  carry  out  drainage 
more  easily;  while  anteriorly  there  are  im- 
portant organs  in  both  male  and  female, 
besides  dense  fibromuscular  structures  which 
meet  at  the  central  tendon  of  the  perineum, 
and  are  necessary  to  the  integrity  of  the  pelvic 
floor.  Their  division  impairs  the  strength  of 
the  outlet,  and  causes  sagging  of  the  sup- 
porting muscles,  an  obvious  objection  in 
female  patients. 

The  rest  of  the  treatment  is  carried  out 
with  the  same  painstaking  care  which  should 
be  the  rule  in  all  cases  of  fistula.  We  have 
tried  our  plan  in  a  limited  number  of  bilateral 
anorectal,  and  so-called  horseshoe  fistula,  and 
would  recommend  its  use  in  suitable  cases. 

SUMMARY 

The  indications  of  successful  treatment  of 
of  non-specific,  complex,  anorectal  fistula 
occurring  simultaneously  on  both  sides, 
may  be  met  by — 

1.  Adequate  drainage,  obtained  by  pro- 
per operative  means. 

2.  Complete  rest,  by  division  of  the 
muscles,  not  necessarily  in  Une  with  the 
internal  openings. 

Given  these,  the  internal  openings  may  be 
trusted  to  take  care  of  themselves. 
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A  PRACTICAL  CLASSIFICATION  OF  CUTANEOUS  NEOPLASMS 

By  F..  T.  van  BEUREN,  Jb..  M.D.,  F.A.C.S.,  New  York 

From  the  Laboratory  of  Surgical  Pathology,  Columbia  University 


A  CAREFUL  examination  of  the  ponder- 
ous forms  of  classification  invented 
by  the  dermatologist  and  the  simpler 
but  more  subtle  arrangements  that  pure 
pathologists  have  evolved,  leaves  one  with 
the  feeling  that,  for  the  useful  purpose  of 
cUnical  diagnosis,  the  broadest  and  most 
obivious  dififerentiation  of  skin  tumors  would 
be  the  most  practical.  Looking  at  the  sub- 
ject from  this  point  of  view,  let  us  consider 
cutaneous  neoplasms  in  three  groups:  i.  e., 
(i)  those  upon  the  skin,  (2)  those  in  the  skin, 
and  (3)  those  beneath  the  skin. 

Of  course  these  broad  divisions  necessarily 
include  intermediate  or  borderline  zones;  yet 
although  the  integrity  of  the  classes  is  by 
no  means  inviolable,  the  form  is  so  simple 
and  so  obivous  that  I  shall  attempt  to  justify 
its  use  by  the  clinician. 

1.  New-growths  upon  the  skin  we  may 
define  for  our  purpose  as  those  projecting 
markedly  beyond  the  surrounding  surface 
plane,  in  which  there  is,  visually  or  palpably 
evident,  proliferation  of  the  more  superficial 
layers  of  the  integument. 

2.  New-growths  in  the  skin  usually  pro- 
ject little,  if  at  all,  beyond  the  surrounding 
surface  plane  but  are  more  apparently  con- 
nected with  (or  even  a  part  of)  the  deeper 
dermal  layers,  as  if  the  proliferation  involved 
the  entire  thickness  of  the  skin. 

3.  New-growths  beneath  the  skin  we  must 
consider  as  including  those  cystic  or  solid 
tumors  which,  while  connected  with  the  skin 
and  often  elevating  it  beyond  the  surround- 
ing surface  plane,  fail  to  exhibit  any  evident 
proliferation  of  the  epidermis  but  rather 
a  thinning  of  the  overlying  integument. 

Papillomata  and  epitheliomata  (especially 
those  of  the  papillary  type)  fall  readily  into 
the  first  of  the  above  classes. 

Fibromata,  keloids,  granulomata,  pig- 
mented moles,  angiomata  of  capillary  type, 
the  rare  composite  or  fibro-epithelial  tumors, 
melanocarcinomata,  and  sarcomata   (except 


such  metastases  as  may  at  first  be  entirely 
beneath  the  skin)  belong  in  class  2. 

Implantation,  sebaceous  and  dermoid  cysts, 
lipomata  of  pure  or  fibrous  type  and  cavernous 
angiomata  are  classified  with  the  third 
division. 

During  the  past  eight  or  nine  years, 
morphological  diagnoses  have  been  recorded 
in  the  Department  of  Surgical  Pathology  on  a 
few  more  than  350  new-growths  of  the  skin, 
which  may  be  grouped,  according  to  our  pro- 
posed classification,  as  follows: 


I.  Tumors  upon  the  skin. 

1 .  Papillomata 

[Basal  cell 58 

2.  Epitheliomata   |  Squamous  cell. 61 

I  Papillary  type.  .3  , 


■44 
122 


166 

2.  Tmnors  in  the  skin. 

1.  Fibromata 38 

2.  Sarcomata 24 

3.  Pigmented  moles 28 

4.  Melanocarcinomata 12 

5.  Keloids 9 

6.  Granulomata 7 

7.  Fibro-epithelial  or  composite  tumors.  3 

8.  Capillary  angiomata 2 

123 

3.  Tumors  beneath  the  skin. 

1.  Angiomata  (cavernous  type) 20 

2.  Lipomata 5 

3.  Sebaceous  cysts 18 

4.  Implantation  cysts 15 

5.  Dermoid  cysts 5 

6.  Carcinoma  metastasis i 

64 

About  45  per  cent  of  these  timiors  then  are 
epitheliomata,  sarcomata,  and  melanocarcin- 
omata, and,  if  we  omit  the  basal  cell  epithe- 
liomata from  this  percentage,  we  find  at 
least  28  per  cent  of  the  tumors  presenting 
morphological  characteristics  of  malignancy. 
Fortunately,  this  does  not  at  all  accurately 
represent  the  relative  frequency  of  incidence 
of  malignant  neoplasms  of  the  skin;  for  it 
is  well  understood  that  many  of  the  tmnors  re- 
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moved,  whose  benign  character  is  clinically 
evident,  (tumors  such  as  lipomata  and  seba- 
ceous c)^ts)  are  not  sent  to  the  laboratory 
for  diagnosis. 

On  the  other  hand  it  must  be  remembered 
that  a  few  tumors  which,  in  their  early  stage, 
appear  both  clinically  and  morphologically 
to  be  non-malignant,  give  unmistakable 
evidence  later  (by  metastasis)  of  their  auton- 
omous character.  And  these  growths  cannot 
but  excite  our  peculiar  interest. 

Leaving  their  detailed  consideration  for 
a  later  moment,  let  us  now  examine  the  group 
of  epitheliomata,  sarcomata,  and  melano- 
carcinomata  among  the  laboratory  specimens 
with  reference  to  the  clinical  diagnosis  made 
by  the  sender  of  the  specimen. 

Among  the  64  squamous  epitheliomata 
there  were  20  correct  diagnoses  and  27  cases 
in  which  the  sender  was  either  too  indifferent 
or  lacked  the  confidence  to  record  his  diag- 
nosis. It  is  perhaps  fair  to  argue  that  the 
sending  of  the  specimen  was  inferential 
evidence  that  the  operator  at  least  suspected 
possible  malignancy.  Among  the  58  basal- 
cell  epitheUomata,  there  were  9  correct  diag- 
noses, 13  incorrect  diagnoses,  and  36  cases 
with  none.  Of  the  12  melanocarcinomata,  4 
were  incorrectly  diagnosed  and  4  had  no 
diagnosis  recorded.  Five  of  the  24  sarcomata 
were  correctly  and  8  incorrectly  named  and 
1 1  were  not  recorded. 

Analyzing  these  figures,  we  find  25  per  cent 
of  straightforward,  recorded  mistakes,  fail- 
ures clinically  to  detect  epithelioma;  26  per 
cent  of  failures  to  recognize  basal-cell  epithe- 
lioma; 33  per  cent  mistakes  in  melanocarcino- 
ma  and  33  per  cent  in  sarcoma. 

These  facts  are  sufficiently  striking  to 
raise  again  the  old  question  (most  pertinent 
of  cutaneous  new-growths)  **How  do  you 
know  a  maUgnant  timior  when  you  see  one?  " 
An  attempt  to  answer  leads  us  to  a  brief 
review  of  the  clinical  characteristics  of  cu- 
taneous tiunors  in  general  without  drawing 
any  hair  lines  between  hypertrophy  and  new- 
growth. 

Situation,  size  and  surface  appearance, 
consistency,  pigmentation  or  the  lack  of  it, 
but  above  all  the  presence  or  absence  of 
ulceration  and  the  rate  of  growth  are  the 


important  details  to  be  observed  in  the  exam- 
ination of  any  skin  tumor. 

Following  the  outline  of  our  tentative 
classification  we  may  say  that  for  purposes 
of  clinical  surgery,  all  new-growths  upon  the 
skin  not  epitheliomata  may  be  called  papil- 
lomata.  Now,  in  any  respectable  treatise 
upon  diseases  of  the  skin,  at  least  ten  varieties 
of  verruca  or  warts  may  be  discovered;  but 
most  of  these  agree  in  their  description  with 
what  surgeons  are  apt  to  designate  papil- 
loma; and  this  term  connotes,  lexicograph- 
ically, ''Any  excresence  upon  the  cutaneous 
or  mucous  surfaces,"  although  morphologi- 
cally speaking,  papillomata  are  outgrowths 
from  the  surface  having  a  covering  layer  of 
epithelium  and  a  connective-tissue  framework. 

Such  tumors,  indeed,  may  be  many  in 
number,  various  in  form,  size,  shape  and 
appearance;  but,  no  matter  how  different  the 
histologic  features,  an  accurate,  positive  clin- 
ical differentiation  cannot  be  made  between 
the  varieties  except  it  be  based  upon  their 
situation  or  the  history  of  their  origin  and 
course. 

Exceptions,  perhaps,  to  the  very  general 
rule  are  the  cutaneous  horns,  rarely  seen  (but 
never  afterward  to  be  forgotten)  and  of  little 
surgical  significance  except  for  the  possibil- 
ity of  epitheliomatous  change  which,  Lebert 
says,  occurs  in  12  per  cent  of  the  cases. 
Also  the  common  corns  and  callosities  (which 
are  "what  every  woman  knows")  and 
which,  though  (like  horns)  of  enormous 
etiological,  histological  and  phylogenetic  in- 
terest, are  too  familiar  to  require  any  mention 
further  than  to  record  that  occasional  con- 
fusion may  arise  between  an  early  melanotic 
growth  and  a  corn  upon  the  sole  of  the  foot, 
because  of  the  minute  haemorrhagic  extra- 
vasations that  are  frequently  found  simulat- 
ing pigment  in  the  deeper  layer  of  the  latter. 

Now  epitheliomata  are  found,  in  our  ex- 
perience, most  frequently  upon  the  forehead 
(15  per  cent)  the  lips  (15  per  cent),  and  the 
cheek  (14  per  cent);  but  while  the  basal-cell 
favor  the  cheek,  nose  and  forehead,  they 
may  occur  on  any  part  of  the  surface.  Nor 
in  the  early  stage  is  there  anything  absolutely 
characteristic  in  their  size,  shape,  or  consist- 
ency.  True  they  are  generally  hard.   But  so 
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p"  many  papillomata  and  it  is  not  until  the 
former  are,  so  to  speak,  full  blown  and  well 
developed  (especially  in  the  basal-cell  type) 
that  evident  acceleration  of  the  rate  of  growths 
and  the  development  of  ulceration  afford 
fairly  definite  evidence  of  their  wicked 
identity. 

Among  the  tumors  in  the  skin  fibromata 
and  sarcomata  so  closely  resemble  each  other 
at  the  period  when  local  removal  has  cura- 
tive possibilities  that  even  under  the  micro- 
scope a  diagnosis  may  be  doubtful  and  the 
elements  are  so  mixed  that  the  term  fibro- 
sarcoma has  arisen  to  conceal  our  ignorance. 
The  same  may  be  said  with  regard  to  angio- 
mata,  although  of  course  the  perfectly  typical 
instances  may  be  easy  to  differentiate. 

Keloids  are  usually  so  straightforward  as 
to  be  positively  uninteresting  (from  a  diag- 
nostic point  of  view),  but  we  have  at  least 
one  specimen  of  clim'cal  keloid  that  turned 
out  to  be,  on  microscopic  examination,  a 
basal-cell  epithelioma. 

But  any  fungating  tumor  may  be  mis- 
taken for  a  granuloma;  and  between  a  mel- 
anotic carcinoma  and  a  pigmented  mole  no 
pathognomonic  symptom  can  be  stated  that 
will  definitely  point  to  removal  for  malig- 
nancy while  yet  local  removal  is  of  any  value. 

Tumors  beneath  the  skin  present  some 
diagnostic  dfficulties  as  between  certain 
angiomata  and  Upomata,  but  these  are  un- 
important from  the  standpoint  of  mortality; 
while  sebaceous,  implantation  and  dermoid 
cysts,  although  exciting  to  the  diletante  to 
argue  over,  for  the  most  part,  share  the  same 
inglorious  degree  of  safety. 

If  a  wearying  repetition  of  too  well  known 
symptoms  has  been  avoided,  enough  has 
yet  perhaps  been  said  to  indicate  that, 
although  in  what  might  be  called,  the 
"developed"  stages,  acceleration  of  growth 
rate  and  occurrence  of  ulceration  are  most 
pointedly  suggestive  of  danger:  in  the  develop- 
ing stages,  on  the  other  hand,  a  positive, 
correct  diagnosis  between  the  benign  and  a 
malignant  tiunor  of  the  skin  can  rarely  be 
expected.  If  this  be  true,  and  our  records 
speak  loudly  in  its  affirmation,  it  follows  as 
the  m'ght  the  day,  that  the  only  question  a 
clinical  surgeon  has  the  right  to  haggle  over 


is  whether  the  offensive  excresence  is  a  real 
new-growth  or  not,  i.  e.,  whether  it  has  grown 
since  first  noticed. 

If  it  be,  then  it  must  come  out,  for,  to  para- 
phrase the  old  story  of  the  good  Indian,  the 
only  permanently  benign  tumor  is  one  that 
has  been  bottled  early. 

And  now,  lest  this  presentation  may  have 
robbed  the  subject  of  its  proper  gravity, 
your  attention  is  most  seriously  invited  to 
'  two  propositions. 

1.  That  every  new-growth  of  the  skin 
should  be  excised  as  soon  as  one  can  decide 
that  it  is  a  new-growth. 

2.  That  if  any  suspicion  of  present  malig- 
nancy is  entertained  and  local  excision  is 
thought  adequate,  a  much  wider  incision 
of  the  tumor  should  be  planned  than  has 
commonly  been  practiced  in  the  past.  And 
in  support  of  these  propositions  I  have  select- 
ed, from  a  number  of  others,  filed  in  the 
laboratory,  three  malignant  cutaneous  neo- 
plasms with  histories  of  their  courses. 

1.  No.  1830  illustrates  the  danger  of 
waiting   for   rapid   growth   and   ulceration. 

2.  No.  2775  illustrates  the  same. 

3.  No.  2546  illustrates  the  futility  of  close 
excision. 

Fannie  Bemicker,  No.  2775.  Admitted  Febuary 
5,  1914,  Roosevelt  Hospital.  History  No.  A4692. 
Chief  complaint,  sore  on  left  heel  and  swelling  in 
left  groin.  Six  months  ago,  patient  first  noticed 
a  small  reddened  swelling  on  left  heel.  There  was 
some  tenderness  and  the  skin  was  rubbed  off,  and 
there  was  occasional  bleeding  but  no  pus.  The 
swelling  did  not  grow  perceptibly  larger  but  the 
surface  became  ulcerated  and  did  not  heal  and  there 
developed  little  black  nodules  about  the  ulceration. 
Three  weeks  ago,  she  went  to  Vanderbilt  Clinic. 
She  was  seen  by  Dr.  Brewer,  who  laade  a  diagnosis 
of  papilloma.  The  entire  area  was  excised  and  the 
specimen  sent  to  Dr.  Clarke  (January,  191 4) 
who  made  a  diagnosis  of  melanocarcinoma. 

The  outer  margins  healed,  but  the  central  part 
remained  an  ulcerating  area.  Since  the  excision  of 
the  mass  in  the  foot,  the  patient  has  noticed  pre- 
sence of  small  nodules  in  the  left  groin,  associated 
with  sensations  of  drawing  and  presfing  in  the  in- 
guinal region  and  indefinite  pain  in  the  leg.  She  had 
no  difficulty  in  walking,  but  believes  she  has  lost  a 
little  in  weight. 

Examination  of  left  heel,  inner  aspect,  shows  an 
ulcerating  area  about  the  size  of  a  five  cent  piece. 
The  edges  are  slightly  raised  and  show  small  dark 
areas  with  brown  pigment.    On  the  skin,  in  the 
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immediate  neighborhood,  are  three  raised  pigmented 
nodules. 

In  left  groin  are  palpable  two  distinct,  firm  masses 
about  the  size  of  an  English  walnut;  not  red  or 
tender,  no  fluctuation;  seem  firmly  attached  to 
deep  structures.  Few  small  palpable  kernels  in 
right  groin. 

First  operation  Febuary  6,  six  months  after 
discovery  of  growth.  Two  glands  excised  and  sent 
to  laboratory  for  frozen  section.  Report  chronic 
inflammation.  Further  examination  of  glands 
showed  melanocardnoma. 

Second  operation,  Febuary  16.  Amputation  at 
hip  done  under  the  impression  that  there  was  yet 
no  metastasis  in  glands. 

A  letter  from  Dr.  S.  Pollitzer  to  Dr.  RusseU  of  the 
Roosevelt  Hospital,  received  July  25,  1914,  twelve 
months  after  tumor  was  first  noticed,  six  months 
after  first  excision  reads: 

I  learn  from  Dr.  Brewer  that  a  case  which  I  saw  recently 
had  been  under  your  care-  at  the  Roosevelt  Hospital 
last  January.  An  elderly  woman.  Mrs.  Bemicker,  had  a 
malignant  growth  near  the  ankle.  You  amputated  at 
the  hip-joint.  Within  a  month  of  her  discharge  from  the 
hospital,  as  nearly  as  I  can  get  the  facts,  she  began  to 
develop  little  tumors  under  the  epidermis.  When  I  saw 
her,  a  few  weeks  ago,  she  had  about  fifty  such  nodules, 
varying  in  size  from  a  small  shot  to  a  walnut,  freely 
movable,  scattered  over  the  integument  of  the  trunk 
and  neck;  color  of  skin  normal.  I  excised  one  of  these 
tumors  and  enclose  a  section. 

The  woman  complains  of  various  internal  pains.  No 
visceral  lesions  can  be  made  out. 

Skin  nodules  July,  1914,  show  a  small  focal  area 
forming  a  definite  tumor  of  epitheloid  cells  with 
supporting  fibrous  stroma.  No  pigment.  Dr. 
Pollitzer    reports    that    she    died,  date   unknown. 

Henry  Kelly,  73  years  old.  No.  2546.  Epithe- 
lioma of  elbow  region;  metastasis  in  axillary  lymph 
nodes.  Death  from  visceral  metastasis  and  spinal 
metastasis  twenty-three  months  after  exdsion  of 
primary  growth  and,  about  twenty-five  months  after 
it  began  to  grow  rapidly. 

Primary  History.  May  22,  1913,  from  Vander- 
bilt  Clinic.  Fungating  mass  i^i  inches  in  diameter 
on  outer  side  of  left  forearm  just  below  elbow. 
Commenced  three  years  ago  as  a  small  mole. 
Grown  to  present  size  in  two  months,  i.  e.,  rapid 
growth  for  two  months. 

Sent  to  the  Roosevelt  Hospital  from  Vanderbilt 
Clinic,  January,  19 14,  (eight  months  after  excision 
of  primary  growth  on  arm).  Then  had  mass  of 
stony  hard  enlarged  nodes  in  left  axilla  attached 
to  deeper  part.  On  operation  nodes  found  not 
adherent  to  sheath  of  axillary  vein.  Nodes  excised 
as  thoroughly  as  possible.  Wound  healed  per 
primam. 

March,  19 14  (two  months  later)  no  plapable  re- 
currence in  axilla  but  he  spit  up  a  little  blood  and 
complains  of  occasional  sharp  pain  in  left  shoulder 
region.  (Query — ^Lung  metastasis,  or  exacerbation 
of  chronic  bronchitis?) 


April,  1 91 4,  (three  months  later).  Recurrence 
(local)  noted  in  axiUa.  On  operation,  gristly  hard 
mass  found  adherent  to  sheath  of  axillary  vein. 
Mass  excised  as  completely  as  possible.  (Vessels 
should  have  been  removed  also.)  Wound  healed 
per  primam. 

July,  1914,  (six  months  later).  Second  local  re- 
currence was  observed  in  scar  and  deep  axilla.  Dr. 
Hotchkiss  operated.  A  mass  was  found  involving 
the  axillary  vessels  which  were  almost  completely 
surrounded  by  it  and  so  compressed  as  to  be  nearly 
obliterated.  Neoplasm  and  about  four  inches  of 
axillary  vessels  removed  en  masse.  Wound  never 
entirely  healed. 

September,  1914,  (8  months  later).  The  patient 
complained  of  pain  in  both  shoulders  and  sides  of 
chest. — (Query — Spinal  metastasis?)  Some  indura- 
tion of  margin  of  unhealed  wound.  Loss  of  flesh 
and  strength  noted.    Codeine  yi  grain  p.  r.  n.  begun. 

October,  1914,  (9  months  later).  The  patient  was 
suffering  much  pain.  General  condition  decidedly 
cachectic.  Evident  local  recurrence  in  unhealed 
suppurating  skin  wound  and  one  nodide  elevated  and 
size  of  hazel  nut  in  anterior  axillary  fold  and  similar 
one  in  posterior  fold.  Now  taking  morphine  sulphate 
ifi  grain  every  day. 

December,  1914,  (11  months  later).  Death  rather 
sudden  but  with  no  definite  ascertainable  symptoms 
of  hemorrhage  or  embolus.  He  had  been  taking 
less  and  less  nourishment  lately.  Not  able  to  leave 
bed  past  three  days. 

Bertha  Vanderen,  age  55  years,  German,  No. 
1830.  Sixteen  years  ago  (after  childbirth)  the  patient 
noticed  warts  on  right  side  of  forehead  which  were 
dark  colored.  The  skin  around  them  gradually  be- 
came dark.  A  few  months  ago,  lower  wart  began  to 
grow  high  and  its  top  to  ulcerate.  Fourteen  days  ago 
the  patient  noticed  a  lump  on  the  right  cheek, 
this  has  increased  in  size  and  become  tender.  Two 
or  three  other  small  lumps  also  appeared  in  neck 
below  the  angle  of  jaw.  One  slightly  tender.  On 
right  side  of  forehead,  just  below  the  hairline,  is 
a  dark  brown  area  about  two  inches  in  diameter, 
which  looks  like  a  birthmark.  Near  the  center  is 
an  ulcerated,  papillomatous  growth  nearly  one-fourth 
of  an  inch  in  diameter  with  considerable  purulent 
discharge.  It  is  friable  and  bleeds  easily.  Another 
papilloma  appears  in  upper  anterior  part  of  the 
dark  area,  but  this  is  smaller  and  not  ulcerated. 
In  front  of  the  auricle  is  an  oval,  smooth,  tender 
mass  (apparently  parotid  lymph  node)  about  one- 
half  by  three-quarters  inch,  and  below  the  angle  of 
the  jaw  are  several  others. 

On  the  second  day  after  admission,  signs  of  sup- 
puration appeared  on  the  neck  and  an  incision  was 
made.    The  parotid  node  was  smaller  and  softer. 

On  the  twelfth  day  after  admission  the  area  on 
the  forehead  was  excised. 

On  the  forty-second  day  the  lump  in  the  parotid 
was  excised. 

About  three  months  after  excision  of  the  primary 
growth,  a  recurrence  was  noted  about  the  excised 
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area.  Seven  months  later,  recurrence  in  neck. 
An  attempt  was  made  to  remove  this,  but  it  was 
too  deep  and  involved  great  vessels  and  nerves. 
From  this  time  on,  growth  became  very  rapid, 
finally  causing  constant,  severe  pain,  dyspnoea  and 
dysphagia.  Many  small  local  recurrences  dotted 
her  forehead  and  right  side  of  face. 

Nine  months  after  the  original  operation  (about 
eleven  months  after  tumor  began  to  grow  fast) 
a  block  dissection  of  neck  done  for  relief  of  dyspnoea. 
Patient  died  on  operating  table. 

With  these  three  fatal  examples  before  us 
of  the  many  mistakes  that  have  been  honestly 
recorded,  and  bearing  in  min'd  the  ease  and 


safety  of  early  removal  of  skin  tumors,  is 
it  not  fair  to  ask  the  general  practitioner  to 
forget  the  minute  differences  between  the 
ten  varieties  of  warts  and  remember  only 
that,  of  cutaneous  neoplasms  in  or  upon  the 
skin,  a  large  percentage  are  or  will  become 
malignant? 

A  source  of  chronic  irritation  removed,  a 
precancerous  lesion  excised  is  more  valuable 
by  far  than  many  a  treatment  of  developed 
cancer  if  there  be  any  truth  in  the  old  adage 
that  "an  ounce  of  prevention  is  worth  a 
pound  of  cure." 


FURTHER   STUDIES   IN   POSTOPERATIVE   PNEUMONITIS 

By  Captain  MATHER  CLEVELAND,  M.C.,  U.S.A. 

Evacuation  Hoq>itaI  No.  zo 


DURING  the  years  1915  and  1916, 
the  subject  of  postoperative  pneu- 
monitis at  the  Presbyterian  Hos- 
pital was  carefully  studied  by  Whipple  (i) 
and  reported  by  him  in  Surgery,  Gyne- 
cology and  Obstetrics,  January,  1918. 
The  work  has  been  continued  for  another 
year  for  comparison  with  the  statistics  of 
the  preceding  two  years  and  also  to  ob- 
serve the  effect  of  certain  prophylactic 
measures  which  had  been  instituted.  A 
special  analysis  sheet  has  been  used  in  each 
case  of  postoperative  pneimionitis  to  insure 
a  uniformity  in  ascertaining  data.  A  copy 
of  this  sheet  is  again  published  with  this 
paper  since  it  shows  the  Une  along  which 
our  investigations  have  run  and  it.  may  be 
of  interest  in  the  development  of  compara- 
tive work  by  others  (Fig.  i). 

There  has  recently  appeared  in  Surgery, 
Gynecology  and  Obstetrics,  a  very  com- 
prehensive study  of  postoperative  pulmon- 
ary compUcations  by  Cutler  and  Morton 
(2).  A  considerable  part  of  this  work  deals 
with  pneumothorax,  mediastinitis,  and  pul- 
monary embolism  of  mechanical  origin,  and 
which  of  necessity  does  not  come  within  the 
scope  of  this  present  article,  dealing  only 
with  inflammatory  conditions  of  the  lungs 
following  surgical  operations.    It  will  be  in- 
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teresting  to  contrast  certain  of  the  statis- 
tics of  Cutler  and  Morton  relating  to  post- 
operative pneumonia  with  those  of  the  1915- 
191 6,  and  191 7  series  of  the  Presbyterian 
Hospital. 

Previous  to  Whipple's  work  there  had 
been  reported  no  series  of  postoperative 
pulmonary  inflammations  in  which  the  bac- 
teriology had  been  carefully  studied.  Roent- 
genography as  a  routine  procedure  in  all 
cases  had  likewise  been  neglected  and  the 
bedside  history  analysis  of  the  complication 
had  been  very  meager.  With  these  facts 
lacking,  any  work  on  postoperative  pneu- 
monitis must  be  very  incomplete. 

It  seems  advisable  to  divide  quite  arbi- 
trarily, postoperative  pneumonitis  into  at 
least  three  types. 

1.  The  true  postoperative  pneumonia, 
often  called  ether  pneumonia:  a  disease 
coming  on  within  the  first  few  days  after 
operation,  accompanied  by  cough,  rise  in 
temperature,  usually  due  to  some  exposure. 

2.  Embolic  pneumonia,  occurring  at  any 
time  after  operation  and  as  far  as  is  known, 
one  of  the  accidents  of  the  postoperative 
course. 

3.  Terminal  pneumonia,  occurring  usual- 
ly as  an  incident  in  patients  in  extremis  af  ter- 
a  short  or  protracted  postoperative  course. 

Haniman  Research  Fand. 
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IN  THE  CITY  OF  NEW  YORK 

H^«rrf HistarjNo, 

lf*m$ Att DhisUn..^ 


Oponttioii 

Operator,  Dr.  Anmrthetiit  Time  of  Anastfaesia 

Untoward  Qmntoms  Occuninc  During  Anesthesia: 

CyanosiB  (1),  Vomiting  (2),  ExceMfve  mucus  (3),  Aspiration  of  vomitus  (4). 
Histocy  of  Recent  Concoirent  Resiiiratofy  Tlonble  Before  Entering  Hospital: 
Recent  cold  (1).  Cougli  (2),  BroncUtis  (3),  Tonsillitis  (4). 

Exposure  during  examination  (1),  following  admission  bath  (2),  from  operating  room  to  ward  with  length 
of  time  (3),  after  operation  till  patient  is  in  bed  (4),  in  ward  after  operation  (5). 
Mode  of  Life  and  Habits  of  Patient: 

Works  in-doors  (1),  out-doors  (2),  wears  cotton  underwear  (3),  woolen  underwear,  one  suit  (4),  more  than 
one  suit  (5),  takes  cold  batlis  (6),  hot  baths  (7). 
Number  of  blankets  patient  sleeps  under,  1,  2,  3,  4,  etc. 
i  Patient  Has  on  Admission,  Physical  Signs  of  Inflamed  Condition  of  Respintoiy  Tract: 

Rhinitis  (1),  TonsilUtis  (2),  Pharyngitis  (3),  Laryngitis  (4),  Bronchitis  (5),  Pulmonary  Tuberculosis  (6). 
Cardio  Vascular  and  Renal  Systems  on  Admisdon: 

Normal  (1),  Valvular  Disease  (2),  Arrj^hmia  (3),  Tachycardia  (4),  Insufficiency  (5),  Thickened  Peripheral 
Arteries  (6),  Hypertension  with  Blood  Pressure  (7),  Nephritis  (8). 
Disease: 
Symptoms  of  Onset  in  Order  of  Appearance,  With  Date  (nnderiine  i^iportant  one) : 

Cough  (1),  Pain  in  chest  (2),  Dyspnoea  (3),  Chill  (4),  Rapid  respiration  (5),  Cyanbsis  (6),  Temperature 
(7),  Rusty  sputum  (8). 
Marked  Symptoms  during  Attack  (underline  important  one): 

Cough  (1),  Pain  in  chest  (2),  Rapid  respiration  (3),  Cyanosis  (4),  Rusty  sputum  (5),  Herpes  (6). 
Tenq>erature  Remained  Orer  102^  F.  (note  number  of  days.  1, 2, 3,  4,  5,  etc)t 
Blood  Count,  Date  W.  B.  C.  Differential 

Signs  of  Congestion  or  Consolidation  Made  Ont  in, 

R.  U.  L.  (1),  R.  M.  L.  (2),  R.  L.  L.  (3),  L.  U.  L.  (4),  L.  L.  L.  (5),  Entire  Right  (6),  Entire  Left  (7). 
Congestion.  Date 

itis-  Consolidation,  lobular,  (1). 

.  Consolidation,  lobar,  (2). 

OSl'  X-ray  sliadow  with  no  signs  of  consolidation.  Date 

Q«f.  Signs  of  consolidation  with  no  X-ray  shadow.  Date 

7,  ^  X-ray  shadow  and  signs  of  consolidation  agree.  Date 

ttlBQ  X-ray  showed  shadow  before  signs  of  consolidation  appeared. 

X-ray  showed  wedge  shaped  shadow.  Date 

No  A-ray  taken. 
Wj  Cardio  Vascular  and  Renal  Systems  During  the  Disease. 

Blood  Pressure: 
UllVc  Pulse:  Strong  (1),  Weak  (2).  Regular  (3),  Inwilar  (4),  Rate 

u-  Heart:  Arrhythmia  (1),  Fibrillation,  etc.  (2),  Tachycardia  (3),  Insufficiency  (4) 

^  Kidnm: 

)QgIlV  Albuminuria  (1),  Nephritis  (2). 

)     r  Complications: 

in  ^  Empysema  (1),  Lung  abscess  (2),  Sero-fibrinous  pleurisy  (3),  Otitis  (4),  Peritoneal  abscess  (5),  Pneumococcus 

J  ^W  peritonitis,  local  (6),  Diffuse  (7). 

^^  Postoperative  Respiratory  Disease  Other  Than  PnenmoiUa: 


^j^W'  Bronchitis  (1),  Pleurisy  (2),  Embolus  (3). 

r.^:  Bacteriology: 

(9). 


r  >:  Bacteriology: 
)  1^'  Pneumococcus  I  (1),  II  (2),  III  (3),  IV  (4),  Non-hsBmoljrtic  Streptococcus  (5).  Hamolytic  Streptococcus 

^Qf.  (6),  Bacillus  Influenza  (7),  Friedlander  Bacillus  (8),  No  organism  recovered 

r   '  Ante-operative  sputum.  Date 


Postoperative  sputum.  Date 

p.  Blood  culture.  Date 

;6  ^'^  Agglutinations. 

tf^fn  t  Blood  with  sputum  Ante-operative  (1),  Postoperative  (2). 

^^  Prophylactic  Measures: 

Pneumonia  bed  jacket  (1),  Digitahs  M  XV  4  i.  d.  (2).  Bath  Rules  (3),  Couo<-er  irritation  with  liniments 

Uin<5^  Treatment: 

/jjSfi.*  9P^^  ^^  (^)'  ^I'uo^  (2)i  Croup  tent  (3),  Digitalis  (4),  Other  stimulation. 

■  Final  Result:  Autopsy: 

,  rise  Fig,  I. 

r  ai '    This  is  more  often  discovered  by  the  pathol-  summarily  dismissed.    It  is  outside  the  scope 

\^^\    ogist     than    by    the    clinician.     There    are  of  any  work  attempting  to  consider  the  pre- 

Lop^    often  no  physical  signs,  usually  no  abrupt  vention  of  postoperative  pneumonitis.    Dur- 

rise  in  temperature  and  no  cough.   This  type  ing  the  year,  five  of  these  terminal  pneu- 

ing^^   of  pneumonia  is  merely  mentioned  in  this  monias,    usually    bronchopneumonia,    were 

refi''^\   article   as  a  matter  of  interest  and  will  be  found  by  the  pathologist  in  autopsies  on 
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surgical  patients.  None  of  them  presented 
clinical  signs. 

There  were  noted  several  cases  of  postop- 
erative bronchitis  during  the  year.  These 
were  uniformly  mild,  clearing  up  within  two 
or  three  days. 

Postoperative  pleurisy  with  effusion  oc- 
curred once.  The  patient  had  severe  pain  in 
the  chest  with  a  temperature  of  103.°  Signs 
of  fluid  appeared  at  the  right  base  and  200 
cubic  centimeters  were  aspirated. 

In  this  present  work  only  pneumonitis 
per  se,  exclusive  of  those  terminal  pneumo- 
nias not  recognized  clinically,  will  be  dealt 
with,  in  order  to  compare  results  with  those 
obtained  by  Whipple.  The  embolic  pneu- 
monias will  be  considered  separately,  fre- 
quently contrasting  them  with  the  postop- 
erative pneumonias! 

INCIDENCE 

The  postoperative  pneumonitis  encoun- 
tered at  the  Presbyterian  Hospital  during 
191 7  is  divided  as  follows: 

Postoperative  pneumonia 58 

Postoperative  embolic  pneumonia 7 

Total  cases 65 

Out  of  1940  operations  during  the  year, 
this  gives  a  morbidity  percentage  of  3.3, 
which  is  high,  but  at  the  same  time  there 
has  been  a  disappearance  of  the  unexplained 
so-called  ''postoperative  reaction."  Every 
case  with  a  temperature  of  101°  or  over  after 
operation,  without  the  presence  of  known 
infection,  has  been  carefully  examined  for 
signs  of  pulmonary  involvement  and  has 
been  radiographed.  The  latter  procedure 
not  infrequently  gives  the  clue  to  the  rise  in 
temperature  some  time  before  physical  signs 
appear.  In  a  number  of  cases  these  signs 
never  do  appear.  The  increasing  morbidity 
percentage  of  postoperative  pneumonia  in 
our  series  is,  we  are  convinced,  a  tribute  to 
greater  diagnostic  accuracy  and  keener  ob- 
servation rather  than  any  actual  increase. 
The  physical  signs  in  this  series  have  in  no 
instance  been  discovered  without  turning 
the  patient  and  listening  at  the  base  of  the 
limgs. 

Referring  to  Table  I,  the  relation  of  ap- 


TABLE   I 


Sex 

Males 

Females 

Months  of  the  year 

January 

February 

March 

April 

May 

June 

July 

August 

September 

October 

November 

December 

In  decades 

I-  9 

10-19 

20-29 

30-39 

40-49 

SO-S9 

60-69 

70-79 


Postoplrative 

Pneumonias 

Number 

of  Cases 

EmboUc 

Pneumooias 

Number 

of  Cues 

45 

4 

13 

3 

58 

7 

5 

I 

7 

7 

I 

7 
6 

I 

2 

2 

I 

6 

I 

4 

I 

I 

5 
6 

I 

58 

7 

8 

17 

13 
8 

5 

8 

2 

4 

58 


pearance  to  (i)  sex,  (2)  season  and  (3)  age, 
may  be  appreciated. 

1.  Sex,  While  the  embolic  pneumonias 
were  nearly  evenly  divided  between  men  and 
women,  the  postoperative  pneumonias  were 
present  in  men  four  times  as  frequently  as 
in  the  women.  It  may  possibly  be  due  to  the 
fact  that  the  women  are  less  exposed  to 
coughs  and  colds  than  men  and  that  the  oro- 
pharynx is  not  so  chronically  inflamed  in 
women. 

2.  Season,  The  influence  of  the  season  on 
the  occurrence  of  the  postoperative  pneu- 
monias is  seen  when  65  per  cent,  practically 
two-thirds  of  the  cases,  occurred  during  the 
six  winter  and  spring  months.  No  explana- 
tion for  the  relatively  large  number  of  post- 
operative pneumonias  in  August  can  be  ad- 
vanced unless  it  was  due  to  a  general  relax- 
ation of  phrophylactic  vigilance  toward  the 
end  of  the  summer.  The  embolic  pneumon- 
ias were  widely  distributed,  no  two  within 
the  same  month.  This  is  what  might  be 
expected. 
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3.  Age,  Fifty-two  per  cent  of  the  cases 
of  postoperative  and  embolic  pneumonia  oc- 
curred in  the  third  and  fourth  decades, 
agreeing  ahnost  exactly  with  Whipple's 
findings.  Only  four  of  the  patients  were  over 
60  years  of  age.  These  figures  differ  quite 
materially  from  those  of  Cutler  and  Morton. 
In  their  series  of  40  postoperative  pneumo- 
nias, 67  per  cent  were  over  40  years  of  age. 

PREDISPOSING  FACTORS 

Among  the  predisposing  factors  of  post- 
operative pneumonia  are  the  following:  (A) 
coughs,  colds,  etc.,  previous  to  or  on  ad- 
mission to  the  hospital;  exposure  to  cold 
while  in  the  hospital;  (B)  condition  of  the 
patient;  (C)  type  of  operation;  (D)  anaes- 
thesia. 

A.  Coughs,  colds  and  exposure.  The  great 
importance  of  this  subject  warrants  a  de- 
tailed discussion  (see  Table  II).    Of  the  six- 

TABLE  n 

Patients  giving  histoiy  of  recent  cold  or  cough,  2 
days  to  a  month  before  admission 16 

Patients  giving  history  of  exposure  following  ad- 
mission bath  or  change  from  heavy  underwear  to 
their  ward  clothing 4 

Patients  giving  a  history  of  exposure  from  open, 
windows,  insufficient  covers,  etc. ,  after  operation .     1 1 

Patients  having  on  admission  physical  signs  of  an 
acute  inflammation  of  the  respiratory  tract,  acute 
bronchitis,  acute  tonsillitis,  acute  rhinitis,  etc. . .       5 

Patients  having  on  admission  physical  signs  of  low 
grade  or  chronic  inflammation  of  the  respiratory 
tract,  such  as  hypertrophied  tonsils,  chronic 
bronchitis,  red  throat,  etc 18 


Total  cases 54 

teen  patients  who  gave  a  history  of  having 
had  a  cold  before  admission,  three  had  pre- 
viously been  sent  home  to  recover  and  re- 
turned apparently  cured.  None  of  these  pa- 
tients showed  any  physical  signs  of  inflam- 
mation of  the  respiratory  tract.  The  risk  of 
catching  cold  from  exposure,  following  the 
admission  bath,  has  been  largely  eliminated 
during  the  year.  Two  women  patients  caught 
cold  from  failure  of  their  hair  to  dry  proper- 
ly after  their  bath.  The  electric  dryer  was 
installed  directly  after  this.  Exposure  after 
operation  from  insufiicient  covering,  draughts 
from  windows,  etc.,  claims  its  fair  share  of 
victims.  Some  patients,  owing  to  restless- 
ness when  coming  out  of  anaesthesia,  are  of 


course  very  difficult  to  keep  properly  pro- 
tected against  exposure.  The  five  patients 
entering  the  hospital  with  acute  inflamma- 
tion of  the  respiratory  tract  were  exceed- 
ingly poor  risks  from  the  standpoint  of  pneu- 
monia, but  they  were  all  emergency  opera- 
tions and  the  surgeon  was  left  no  choice  in 
the  matter.  The  low  grade  inflammations 
of  the  respiratory  tract  noted,  range  from 
hypertrophied  tonsils  to  chronic  bronchitis 
and  are  doubtless  important  predisposing 
factors.  These  chronic  respiratory  aihnents 
are  extremely  prevalent  and  the  only  way  to 
be  sure  of  their  importance  would  be  to  note 
them  carefully  in  the  physical  examinations 
of  all  patients  about  to  undergo  operation 
and  see  what  percentage  developed  postop- 
erative respiratory  disease. 

B.  Condition  of  patient.  This  series  offers 
a  relatively  small  niunber  of  cases  of  the  aged 
and  infirm,  but  there  are  several  instances 
of  those  worn  down  by  the  cachexia  of  malig- 
nancy or  constitutional  disease,  falling  an 
easy  prey  to  postoperative  pneumonia.  Un- 
der the  heading  of  condition  of  the  patient, 
it  will  be  well  to  consider  the  average  type 
which  comes  to  operation  at  the  Presbyte- 
rian Hospital.  Of  the  65  cases  in  this  series, 
the  occupation  of  62  was  ascertained.  Of 
these,  53  worked  indoors  while  only  9  worked 
in  the  open  air.  The  great  majority  stated 
that  they  changed  from  heavy  to  light  under- 
wear according  to  the  season  and  took  hot 
or  cold  baths  by  the  same  token.  In  regard 
to  general  physical  condition,  59  of  the  pa- 
tients were  examined  and  78  per  cent  of 
these  were  recorded  as  having  normal  cardio- 
vascular and  renal  functions  in  so  far  as  rou- 
tine physical  examinations  and  urinalysis 
showed.  Six  patients  had  albuminuria, 
three  with  casts;  one  patient  had  sUght 
cardiac  insufficiency  and  another  hyperten- 
sion of  195-105.  It  will  thus  be  seen  that 
roughly  speaking,  these  patients  were  in 
good  physical  condition,  though  as  a  class 
they  are  quite  susceptible  to  changes  in 
temperature. 

C.  Type  of  operation  {Tahle  III),  Eighty- 
six  per  cent  of  the  operations  performed  in 
this  series  were  coeliotomies  and  a  majority 
of  these  were  of  a  relatively  simple  nature, 
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TABLE  in. — SUMMARY   OF   OPEKATIONS 

Cases 

Hernia,  inguinal  and  ventral 19 

Appendicectomy 16 

Pelvic-gynecological 10 

Gall-bladder 7 

Exploratory  coeliotomy 2 

Gastrostomy i 

Enterocolostomy i 

Incision  and  drainage  of  abscesses  (ex traperitoneal)  3 

Mastectomy  for  carcinoma i 

Skingraf t  following  mastectomy i 

Thyroid,  excision  of  cyst i 

Decompression,  fracture  of  skull i 

Phlebectomy i 

Laminectomy i 

Total  acess 65 

Total  coeliotomies 56 

such  as  hernia  repair  and  removal  of  simple 
appendix.  These  findings  lend  added  weight 
to  the  argument  that  those  operations  which 
tend  to  limit  respirations  by  splinting  the 
abdominal  or  thoracic  muscles,  predispose 
to  postoperative  pnemnonia.  In  Whipple's 
series  90  per  cent  of  the  operations  were  coeli- 
otomies. Cutler  and  Morton  likewise  as- 
cribe to  restricted  respiration  the  high  per- 
centage of  postoperative  pneumonia  follow- 
ing coeliotomy,  particularly  after  epigastric 
incisions.  In  this  series  there  were  eight  ep- 
igastric incisions,  which  is  certainly  a  rela- 
tively high  percentage  of  the  total  of  such 
incisions. 

D.  Anceslhesia.  Time  was  when  the  en- 
tire blame  for  postoperative  pneumonia  was 
laid  at  the  door  of  anaesthesia.  "Ether  pneu- 
monia" was  a  term  well  known  and  widely 
circulated.  The  surgeon  was  only  too  will- 
ing to  shift  the  blame  to  the  anaesthetist  or 
consider  the  pneumonia  as  one  of  those  im- 
avoidable  accidents  of  the  postoperative 
course.  That  the  anaesthetic  per  se  does  not 
cause  the  pneiunonia  is  no  longer  doubted. 
The  irritation  of  the  anaesthetic  does,  bow- 
ever,  prepare  the  way  for  organisms  already 
present  in  the  upper  respiratory  tract  by 
lowering  the  resistance  of  the  lung  tissue. 
The  coromonest  organism  present  in  the 
mouth  is  the  pneumococcus  group  IV,  which 
is,  indeed,  the  one  most  commonly  respon- 
sible for  postoperative  pneumonia.  Patients 
markedly  obstructed  with  mucus  during  the 
anaesthetic  may  very  easily  aspirate  a  con- 
siderable   quantity    loaded    with    organisms 


from  the  mouth.  In  six  cases  it  was  noted 
that  there  was  considerable  mucus,  causing 
obstruction  to  breathing.  Cyanosis  due  to 
obstructed  respirations  was  present  in  14 
cases.  This  condition  is  simply  an  indication 
of  insufficient  aeration  or  oxygenation  of  the 
blood  and  a  congestion  of  the  pulmonary 
vessels  and  favors  a  descending  infection  ac- 
cording to  Whipple.  The  anaesthetic  of 
choice  has  been  gas  and  ether,  by  the  closed 
method  with  the  Bennett  apparatus,  though 
recently  there  has  been  a  trend  toward  ether 
by  the  drop  method.  This  latter  certainly 
tends  less  toward  cyanosis.  Ether  has  rarely 
been  used  during  the  year  where  there  was 
any  mflammatory  condition  of  the  respira- 
tory tract  that  was  considered  a  risk  from  the 
standpoint  of  postoperative  pneumonia.  Gas 
and  oxygen,  local  anaesthesia  and  chloroform 
are  used  in  such  cases.  Table  IV,  shows 
the  niunber  of  cases  developing  pneumonia 
after  the  various  anaesthetics.  The  number 
following  chloroform  is  large  in  proportion 
to  the  total  niunber  of  chloroform  anaesthe- 
sias, but  these  cases  were  ahnost  invariably 
bad  risks. 

TABLE   IV 

Caws 

Gas-ether  sequence,  closed  method 44 

Gas-oxygen-ether 7 

Ether,  drop  method 7 

Ether-intrapharyngeal 3 

Gas-oxygen 2 

Chloroform 2 

Total  cases 65 

The  cases  were  divided  among  the  various 
anaesthetists,  professional  and  members  of 
the  house  staff  about  in  proportion  to  the 
niunber  of  anaesthetics  given  by  each.  The 
length  of  anaesthesis  had  very  little,  if  any, 
influence.  The  shortest  in  the  series  was 
three  minutes  and  the  longest  two  hours  and 
twenty  minutes,  with  an  average  of  sixty- 
two  minutes. 

Before  further  detailed  consideration  of 
the  postoperative  pneumonias  encountered 
in  this  series,  the  routine  followed  in  their 
study  should  be  understood.  A  pre-opera- 
tive  sputum  examination  was  made  on  all 
patients.  As  soon  as  a  patient  came  under 
suspicion  of  postoperative  pneimionia,  whether 
for  a  sudden  rise  in  temperature,  cough  or 
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pain  in  the  chest,  with  or  without  the  pres- 
ence of  physical  signs,  the  following  meas- 
ures were  taken:  (i)  postoperative  sputum 
examination;  (2)  blood  count,  leucocytes 
and  differential;  (3)  blood  culture;  (4)  urine 
for  pneumococcus  precipitation  test  (this 
latter  has  been  in  use  only  since  September 
1917)5  (s)  roentgenograph  of  lungs. 

The  type  of  postoperative  pneumonia 
which  it  is  our  object  to  emphasize,  has  most 
frequently  occurred  in  otherwise  healthy 
young  adults.  In  our  58  cases  an  attempt 
was  made  to  subdivide  them  into  lobar  and 
lobular  with  the  aid  of  the  roentgenograph 
to  check  up  physical  findings.  This  is  a  rath- 
er crude  method  of  stating  the  extent  of  the 
consoUdation.  Twenty-six  of  the  cases  were 
lobular  and  twenty-eight  lobar;  four  were 
undetermined. 

symptomatology 
(see  table  v) 

A  typical  case  of  postoperative  pneumonia 
has  very  definite  characteristics  of  its  own. 
The  average  time  of  onset  is  48  hours  after 
operation,  though  that  of  55  per  cent  of  the 
cases  occurred  within  24  hoiurs  after  opera- 
tion. A  sudden  rise  in  temperature  to  about 
103°  or  cough,  or  less  frequently  pain  in  the 
chest,  may  mark  the  onset.  There  is  rarely 
an  initial  chill.  During  the  course  of  the 
disease  the  temperature  falls  by  lysis  within 
a  day  or  two.  In  this  series  it  remained  over 
102^  for  an  average  of  only  2.5  days.  The 
most  important  symptom  during  this  period 
is  cough,  as  shown  in  66  per  cent  of  the  cases, 
followed  by  rapid  respiration  and  pain  in  the 
chest,  respectively.  In  the  meantime  signs 
of  consolidation  usually  appear  at  either  base 
and  the  roentgenogram  shows  the  shadow. 
This  disease  per  se,  unaccompanied  by  ca- 
chexia, debility,  or  by  any  other  constitutional 
disturbance,  has  not  proven  itself  a  danger- 
ous   compUcation    in    this    present    series. 

In  strong  contrast  to  the  foregoing,  embol- 
ic pneumonia  has  likewise  very  definite  ear- 
marks. The  average  day  of  onset  was  the 
twelfth  day  after  operation.  The  most  im- 
portant symptom  of  onset  was  pain  in  the 
chest  in  six  out  of  the  seven  cases.  The  tem- 
perature falls  by  lysis  after  persisting  for  seven 


Ssrmptoms  of  Onset 

Cough 

Temperature 

Pain  in  chest .... 
Rapid  respiration. 

Cyanosis 

DyBpnoea 


TABLE   V. — SYMPTOMS 

Pofttoperative 

Pneumonias 

58  Cases 


Rusty  sputum 

Average  day  of  onset  after 
operation 

Symptoms  during  attack 

Cough 

Pain  in  chest 

Rapid  respiration 

Cyanosis 

Dyspnoea 

Rusty  sputiun 

Herpes 

Temperature  remained  over  102°. 
Never  reached  102^ 

1  day 

2  days 

3  da3rs 

4  days 

5  days 

6  days 

8  days 

9  days 

10  days 

15  days 

19  da3^ 


41 

39 

19 

32 
zo 

9 

3 


Embolic 
7C1 

I 

6 

7 


2.4 


44 
16 

40 

6 


II 
II 

17 

4 

7 

3 
2 

I 

I 

I 

o 

o 


5 
5 

5 

2 

2 
I 


2 
o 

I 

X 

I 
o 
o 

X 
X 


or  eight  days.  The  pain  in  the  chest  continues 
as  the  most  important  symptom  throughout. 
Cough  is  usually  present  and  in  about  one- 
third  of  the  cases  blood-tinged  sputimi  was 
noted.  The  signs  in  the  chest  are  those  of 
consolidation  often  preceded  by  pleuritic 
friction  rubs.  The  roentgenograms  checked 
up  the  physical  findings  in  every  case  in 
which  it  was  employed. 

PHYSICAL  SIGNS 

The  physical  signs  of  consolidation  of  post- 
operative pneumonia,  in  our  experience,  have 
invariably  been  found  in  one  or  the  other 
lower  lobe,  usually  at  the  extreme  base. 
These  signs  may  be  easily  missed  imless  the 
patient  is  turned  over  on  his  side  and  the 
bases  are  carefully  searched  with  percussion 
and  auscultation.  Any  patient  can  be  turned 
after  operation  without  danger  if  proper  care 
and  gentleness  are  exercised.  In  the  post- 
operative pneimionias  the  signs  usually  ap- 
pear with  the  onset  or  shortly  after,  in  about 
70  per  cent  of  the  cases  within  the  first  24 
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hours.  In  the  embolic  pneumonias  of  this 
series  the  signs  of  consolidation  were  a  little 
slower  to  appear,  43  per  cent  occurring  from 
the  third  day  to  the  fifth  day  after  the  onset  of 
the  disease.  The  right  lower  lobe  was  most  fre- 
quently involved,  being  solely  affected  in  27 
out  of  the  54  cases  of  postoperative  pneu- 
monia and  in  conjunction  with  the  left  lower 
lobe  in  10  or  more  cases,  while  the  left  lower 
lobe  was  involved  alone  in  but  15  cases. 
Among  the  embolic  pneumonias  the  bases 
were  also  the  chosen  sites,  though  in  one  case 
the  right  upper  and  right  middle  lobe  were 
involved.  These  signs  frequently  appeared 
first  as  a  slight  congestion  with  a  few  riles, 
followed  by  dullness  and  later,  by  frank 
bronchial  signs  of  consolidation.  They  are 
often  fleeting,  clearing  up  within  a  day  or  so 
in  distinction  to  the  regular  medical  lobar 
pneumonia,  due  to  pneiunococcus  groups 
I,  II,  or  III. 

In  the  meantime,  as  a  rule,  the  heart  shows 
but  very  slight  signs  of  embarrassment  in 
a  typical  postoperative  pneumonia.  The 
pulse  is  always  slightly  increased  in  rate, 
though  of  good  quality  and  regular.  There 
was  marked  irregularity  of  the  pulse  in  but 
five  cases  in  this  series,  three  of  which  proved 
fatal.  Tachycardia  was  noted  twice  and  an 
auricular  fibrillation  once.  The  blood  pres- 
sure, recorded  in  31  cases  was  quite  within 
normal  limits  of  systolic  and  diastolic  pres- 
sure, in  all  except  one  case  of  hypertension 
and   three   of   slightly   diminished    tension. 

THE  ROENTGENOGRAM  IN  RELATION  TO  SIGNS 

OF     CONSOLIDATION 

Roentgenography  was  employed  as  an  aid 
to  diagnosis  in  56  out  of  the  65  cases.  It  has 
been  our  purpose  to  subject  every  patient 
suspected  of  postoperative  pneumonia  of 
either  variety  to  this  procedure.  Of  the  nine 
who  escaped,  four  were  private  patients  on 
whom  permission  was  withheld.  The  re- 
maining five  failures  represent  three  pa- 
tients considered  too  sick  to  move  and  two 
overlooked  through  careless  failure  to  carry 
out  orders. 

The  importance  of  roentgenography  can- 
not be  overestimated  as  a  diagnostic  pro- 
cedure in  the  study  of  postoperative  pneu- 


TABLE   VI. — PHYSICAL   SIGNS   AND   ROENTGEN- 


OGRAPHIC   FINDINGS 


Signs  of  consolidation  elicited . . 
Signs  consolidation  not  elicited. 

Lobar 

Lobular 

Right  lower  lobe 

Left  lower  lobe 

Right  and  left  lower  lobe 

Entire  left  side 

Left  lower  lobe  and  left  upper 

lobe 

Right    upper    lobe    and    right 

middle  lobe 

Number     of     cases     roentgen- 

ographed 

Number  of  cases  not  roentgen- 

ographed 

X-ray  shad6w  with  no  signs  of 

consolidation 

Signs  of  consolidation  with  no 

X-ray  shadow 

X-ray  shadow  and  signs  of  con- 
solidation agreed 

X-ray   shadow   present   before 

signs  appeared 

Roentgenographic  shadow 

wedgeshaped 


Postoperative 
Pneumonias 

54 
4 
28 
26 
27 

15 
10 

I 


Embolic 

7 
o 

3 
4 

3 

2 

I 


51 

7 

4 
6 

41 
6 

7 


I 

5 
2 


monia.  In  four  cases  there  could  have  been 
no  diagnosis  made  without  roentgenography, 
for  the  signs  of  consoUdation  never  appeared 
though  the  shadow  was  perfectly  frank,  and 
the  customary  symptoms  were  present.  The 
shadow  in  the  lung  not  infrequently  precedes 
the  advent  of  physical  signs  of  consolidation. 
With  the  knowledge  that  a  shadow  is  present 
a  careful  search  for  the  signs  is  continued 
until  they  may  be  found. 

In  a  certain  number  of  cases  there  are 
signs  of  consolidation  present  with  no  shad- 
ow displayed  by  roentgenography.  In  this 
series  there  were  six  of  these  cases.  In  three 
the  signs  were  at  the  left  base  where  a  small 
shadow  of  consoUdation  might  easUy  be  ob- 
scured  by  the  heart  shadow.  The  remaining 
three  were  at  the  right  base,  but  one  of  these 
was  not  roentgenographed  until  four  days 
after  the  signs  appeared,  which  was  evidently 
too  late  to  show  a  shadow.  Just  as  the  phys- 
ical signs  of  consolidation  are  transitory,  so 
is  the  shadow,  and  there  should  be  no  delay 
in  roentgenographing  the  patient  under  sus- 
picion. The  shadow  appearing  at  the  right 
base  offers  better  opportimity  to  study  its 
contour.  In  seven  cases  it  was  noted  to  be 
wedgeshaped  with  the   base  of  the  wedge 
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pointing  downward  and  outward.  This  pe- 
culiarity has  been  mentioned  by  Whipple 
and  others. 

In  the  great  majority  of  cases  the  roent- 
genogram agrees  with  the  physical  signs, 
proving  it  a  valuable  and  conclusive  aid  in 
the  diagnosis.  The  details  of  the  roentgeno- 
graphic  shadow  in  relation  to  physical  signs 
may  be  seen  in  Table  VI . 

COMPLICATIONS 

Complications  directly  due  to  the  pneu- 
monitis arose  in  six  cases  of  the  postop)era- 
tive  and  two  of  the  embolic  pneumonias.  The 
most  frequent  of  these  compUcations  was 
serofibrinous  pleurisy  occurring  in  three  post- 
operative pneumonias.  In  none  of  these  was 
an  organism  recovered  on  culturing  the  fluid. 
Another  postoperative  pneumonia  developed 
a  serofibrinous  pleurisy  from  the  fluid  of 
which  a  gram-positive  diplococcus  was  re- 
covered. This  same  patient  also  had  a  marked 
localized  pneimiococcus  peritonitis  and  was 
jaundiced.  Jaundice  occurred  in  one  other 
patient.  These  pleural  effusions  mentioned 
were  uniformly  small  and  relatively  unim- 
portant. 

The  most  serious  compUcation  noted  among 
the  postoperative  pneumonias  was  a  lung 
abscess  following  a  delayed  resolution  for 
five  weeks.  This  patient  eventually  re- 
covered without  operative  treatment. 

The  emboUc  pneumonias  had  far  more 
spectacular  complications.  One  patient  with 
a  haemolytic  streptococcus  in  the  blood  cul- 
ture and  sputum  developed  an  empyema 
which  was  drained  by  rib  resection  and  thor- 
acotomy. The  pus  likewise  yielded  a  pure 
culture  of  haemolytic  streptococcus.  A  sec- 
ond embolic  pneumonia  with  a  staphylococ- 
cus aureus  present  in  his  blood  culture  de- 
veloped a  small  pleural  effusion.  The  fluid 
removed  was  tinged  with  blood  which  very 
probably  accounts  for  the  presence  of  the 
staphylococcus  aureus  in  the  culture.  The 
effusion  soon  cleared  up. 

BACTERIOLOGY 

In  the  study  of  postoperative  pneumoni- 
tis, the  greatest  importance  has  been  placed 
upon  this  aspect  of  the  work.   We  have  been 


fortunate  in  having  the  services  of  a  thor- 
oughly scientific  bacteriologist,  Miss  Marion 
Ohnstead,  who  has  followed  the  subject  of 
postoperative  pneumonia  during  the  entire 
three  years  covered  by  the  present  work  and 
that  of  Whipple.  We  have  been  particularly 
anxious  to  learn  what  organism  or  organisms 
are  responsible  as  direct  causative  factors  in 
the  disease.  This  has  meant  a  large  increase 
in  the  routine  work  of  the  bacteriologists, 
but  has  been  carried  out  with  a  splendid 
spirit  of  co-operation.  The  pre-operative 
and  postoperative  sputiun  examinations  and 
blood  cultures  and  blood  agglutination  should 
have  been  done  in  every  case  as  was  intended. 
The  failures  represent  a  certain  carelessness 
on  the  part  of  the  nursing  and  house  staff, 
and  include  a  few  private  patients  on  whom 
permission  to  obtain  specimens  was  withheld. 
The  urine  precipitation  test  was  not  adopted 
until  September,  191 7,  but  since  then  has 
been  tried  consistently. 

1.  Sputum  (see  Table  VII).  A  little  less 
than  half  of  the  pre-operative  sputum  exam- 
inations showed  no  pneumococcus  present, 
but  after  operation  this  was  reduced  to  one- 
sixth.  Of  the  organisms  present  the  pneu- 
mococcus group  IV  holds  the  pre-eminent 
place,  being  present  in  32  per  cent  before  op- 
eration and  in  57  per  cent  after  operation  in 
cases  developing  postoperative  pneumonitis. 
The  other  groups  of  pneimiococcus  were  all 
represented  except  group  I.  Haemolytic  strep- 
tococcus and  baciUus  mucosus  capsulatus 
also  were  occasionally  found.  In  17  cases  the 
pre-operative  and  postoperative  sputimi  ex- 
aminations showed  the  same  organism,  10 
of  these  showing  pneimiococcus  IV. 

2.  Blood  culture.  This  test  was  made 
in  fifty-one  cases  of  postoperative  pneumon- 
ia and  found  positive  in  but  three.  Pneu- 
mococcus group  IV  was  present  in  the  blood 
of  one  patient,  non-haemolytic  streptococcus 
in  that  of  another,  both  of  whom  recovered, 
and  finally  pneumococcus  group  III  was 
found  in  the  blood  of  a  third  who  died. 

In  the  embolic  pneumonias  with  two  posi- 
tive blood  cultures  out  of  seven,  the  incidence 
was  much  greater  in  proportion,  as  might  be 
expected.  In  one  case  haemolytic  strepto- 
coccus was  present  in  the  blood  both  before 
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TABLE   Vn. 


UTUM  EXAMINATIONS 


Postoperative  Pneumonias 


Pre-operative  sputum 

Postoperative  sputum 

Pre-  and  postoperative  coincided  with  same 
organisms 

Embolic  Pneumonias 

Pre-operative  sputum 

Postoperative  sputum 

Pre-  and  postoperative  coincided  with  same 
organisms 


I 


a 

•am 

3i 

O   M 


46 
54 

17 


5 
7 


20 

7 


3 

2 


I- 
A4B 


IS 
31 

10 


I 
3 


§- 


4 

4 


I 
I 


4 
4 


I- 

a 


I 
I 


1- 

h 


lis 


I 
i 


a  . 


I 

3 


i. 


TABLE   Vin. 

—PNEUMOCOCCUS   AGGLUTINATION 

Gate  No. 

Pze-operative  Sputum 

Postoperative  Sputum 

Agglutination 

Test 

I 

No  oreanism 

Pneumococcus  IV 

+ 

+ 

With  postoperative  strain 

+ 

+ 

With  pre-operative  strain 

3rd 

2nd 

2 

Not  f  xamin*?d 

Pneumococcus  IV 

3 

A 

No  onranism 

Pneumococcus  IV 

Pneumococcus  TV 

Pneumococcus  IV  (different 
strain) 

4.th 

*T 

Not  examined 

a^vxA 

5 
6 

7 
8 

Pneumococcus  IV 

3rd 

4th 
3rd 
ist 

Pneumococcus  11  (stypical). . 
Pneumococcus  II  (atypical) . . 
Pneumococcus  IV 

Pneumococcus  II  (atypical) . . 
Pneumococcus  II  (atypical) . . 
Pneumococcus  IV 

9 
10 

Not  «TaTnin«1 , 

Pneumococcus  IV 

3rd 

Pneumococcus  TV      

Pneumococcus  iV  (different 
strain) 

4th 

and  after  the  operation  which  merely  con- 
sisted of  incision  and  drainage  of  abscesses. 
In  the  second  case  staphylococcus  aureus  was 
found  in  the  blood  of  a  paraplegia  with  a  huge 
sacral  decubitus.  The  operation  had  been 
an  exploratory  laminectomy.  The  blood  cul- 
ture remained  positive  for  weeks  after  the 
pneumonia  subsided. 

3.  Pneumococcus  agglutination.  This  test 
depends  upon  the  development  in  the  serum 
of  the  individual  suffering  from  postopera- 
tive pneumonia  of  specific  agglutinins,  which 
will  act  upon  the  organism  recovered  from  the 
pre-operative  or  postoperative  sputum,  or 
both,  causing  agglutination.  The  reaction  is 
quite  specific  and  its  presence  shows  that  the 
patient  has  developed  a  reaction  against  the 
organism.  The  only  organisms  agglutinated 
by  this  test  were  pneumococcus  group  IV 
and  pneimiococcus  group  II  (atypical).  This 
atypical  group  II  is  said  to  be  closely  allied 
to  tiie  group  IV.  The  test-  is  seldom  positive 
at  the  beginning  of  the  disease,  but  if  it  be 


repeated  at  three  day  intervals,  three  or  four 
times,  it  will  become  positive,  usually  with 
the  third  or  fourth  tests,  i.e.,  the  ninth  or 
twelfth  day,  if  the  patient  develops  the  re- 
action at  all.  This  probably  indicates  the 
length  of  time  during  which  the  individual 
is  acquiring  his  agglutinins.  When  pneumo- 
coccus group  IV,  recovered  in  the  postoper- 
ative sputum,  is  of  a  different  strain  from  that 
in  the  pre-operative  sputum,  if  the  serum  de- 
velops the  power  of  agglutination,  it  will  be 
^ecific  for  either  one  strain  or  the  other,  but 
not  for  both.  The  agglutination  test  was  per- 
formed in  forty-two  cases  of  postoperative 
pneumonia  with  positive  results  in  about  24 
per  cent.  None  of  the  embolic  pneumonias 
showed  a  positive  agglutination.  Table  VIII 
shows  relation  of  sputum  to  agglutination 
and  time  required  for  reaction  to  develop. 

4.  Urine  precipitin  test.  This  is  probably 
an  equally  specific  test  depending  upon  the 
precipitation  by  a  protein  in  the  urine  of  the 
organism  recovered  in  the  pre-operative  or 
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TABLE   IX 


Hospital 

Mayo  (Beckman)  1910  (3) 

Mayo  (Beckman)  1912  (4) 

Mayo  (Beckman)  1913  (5) 

Roosevelt  Hospital,  N.  Y.,  (L.  S.  B.)  (6) 

New  York  Hospital,  F.  W.  B.  (7) 

Mass.  General,  £.  C.  C.  L.   J.  J.  M . . . . 

Montreal  General,  Armstrong  (9) 

Leipzig  Laeven  (8)   

Presbyterian,  A.  O.  W.  1915-16 

Presb3rterian,  M.  C 


No.  of 

Pneumonia 

Morbidity 

Mortality 

Mortality 

Cases 

Morbidity 

Percentage 

Percentage 

3657 

10 

0.27 

5 

0.14 

5835 

19 

0.32 

6 

.10 

6825 

27 

0.39 

0 

0.0 

2612 

23 

0.9 

7 

0.26 

1413 

IS 

1 .06 

7 

0.50 

3490 

40 

1. 14 

22 

0.63 

2500 

30 

1.20 

22 

0.88 

97S5 

180 

1.8 

"3 

I. IS 

3719 

97 

2.1 

25 

0.66 

IQ40 

65 

3-3 

7 

0.36 

Mortality 

Per  Cent  of 

Mori>idity 

50.0 

3I-S 
0.0 

30.4 
46.6 

ss- 
.    73.3 

63. 

2S.7 
10.7 


postoperative  sputum.  This  test  has  only 
been  tried  during  the  last  four  of  the  twelve 
months  during  which  this  series  runs.  It  was 
positive  in  five  out  of  sixteen  cases  which  is 
a  somewhat  higher  percentage  than  the  ag- 
glutination test.  In  one'  case  in  which  the 
bacillus  mucosus  capsulatus  was  recovered 
in  both  pre-operative  and  postoperative  spu- 
tum, the  test  was  positive  for  pneimiococcus 
group  I,  showing  that  although  the  sputimi 
failed  to  demonstrate  it,  there  must  have  been 
a  group  I  infection.  When  the  pre-operative 
and  postoperative  pneimiOGOCci  were  of  dif- 
ferent strains  of  the  same  group,  the  precip- 
itation held  for  one  strain  only. 

The  result  of  the  bacteriological  inves- 
tigation has  been  to  establish  the  specificity 
of  the  causative  organism  in  18  out  of  58 
cases  of  postoperative  pneumonias.  In  elev- 
en of  these  the  pneumococcus  group  IV  was 
the  causative  organism.  During  the  disease 
this  organism  was  isolated  from  the  sputum 
twice  as  frequently  as  all  the  other  organisms 
combined.  There  can  be  but  little  doubt  but 
that  the  pneumococcus  group  IV  is  in  most 
instances  the  cause  of  that  definite  and  dis- 
tinct type  of  pneimionia  already  described 
and  called  in  this  instance,  postoperative 
pneimionitis.  The  bacteriology  of  the  em- 
bolic pneimionias  presents  a  different  aspect. 
In  one  instance  the  positive  blood  culture 
may  be  the  cause  of  the  pneimionia  by  a 
bacterial  embolus.  The  pneumonia  may  pos- 
sibly in  another  instance  be  the  result  of  a 
secondary  infection  of  an  embolus  already 
present  in  the  lungs.  The  pneimiococcus  group 
rV  was  however,  found  most  frequently  in  the 
sputum  of  pneumonias  of  this  type  as  well 
as  in  that  of  the  postoperative  pneumonitis. 


MORTALITY 

In  considering  the  mortality  in  postoper- 
ative pneumonia,  attention  should  be  paid 
to  whether  or  not  the  patient  died  as  a  re- 
sult of  his  pneumonia.  There  were  seven 
deaths  in  the  sixty-five  patients,  making  the 
mortality  10. 7  per  cent.  No  one  of  these  oc- 
curred where  the  pneumonia  was  the  only 
complication,  in  other  words  no  otherwise 
healthy  patient  undergoing  operation  died  as 
a  result  of  his  pneumonia.  Malignancy 
claimed  three  patients,  one  with  carcinoma 
of  the  colon,  another  with  carcinoma  of  the 
oesophagus  and  a  third  with  carcinoma  of  the 
cystic  duct.  All  of  these  were  in  very  poor 
condition.  A  pulmonary  embolus  caused  one 
death.  Another  patient  died  in  a  diabetic 
coma  following  incision  and  drainage  of  an 
alveolar  abscess.  A  mastectomy  in  a  patient 
sixty-five  years  of  age,  not  in  very  good  con- 
dition, resulted  in  a  fatal  pneumonia.  The 
seventh  patient  died  of  inanition  foUowing 
a  duodenal  fistula  rather  than  from  the  pneu- 
monia. It  is  only  fair  to  say  that  two  other 
patients  in  the  present  series  died  in  the  hos- 
pital; one,  a  paraplegia  with  a  positive  blood 
culture,  died  of  sepsis  six  weeks  after  the 
embolic  pneumonia  had  subsided,  the  other 
died  over  a  month  after  his  pneumonia  and 
from  no  associated  condition.  One  of  the 
most  distressing  tragedies  of  hospital  exper- 
ience is  to  see  a  young,  healthy  individual 
undergo  a  simple  surgical  operation  and  die 
of  postoperative  pneumonia.  During  the 
past  year,  we  have  fortunately  been  spared 
this,  perhaps  due  to  greater  care  in  prophy- 
laxis. 

For  the  greater  part  of  Table  IX,  the 
writed  is  indebted  to  Cutler  and  Morton. 
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The  Presbyterian  Hospital  statistics  have 
simply  been  added.  As  the  above  mentioned 
investigators  have  pointed  out  the  statistics 
from  the  Mayo  clinic  can  in  no  way  be  com- 
pared to  those  of  a  general  city  hospital,  be- 
cause their  patients  must  be  fit  to  stand 
railway  journeys  of  varying  distances.  The 
low  morbidity  of  this  clinic  is  quite  remark- 
able. Although  the  morbidity  of  postopera- 
tive pneumonia  at  the  Presbyterian  Hospi- 
tal has  been  increasing  during  the  past  three 
years,  the  mortality  percentage  has  been 
falling  even  more  markedly.  The  present 
series  shows  the  highest  morbidity  percentage 
in  Table  IX,  but  it  shows  also  by  far  the  low- 
est mortaUty  percentage  of  morbidity.  This 
leads  to  the  question  whether  at  the  other 
clinics  there  might  not  have  been  other  post- 
operative pneimionias  not  altogether  frank 
clinically,  which  roentgenography  and  bac- 
teriological investigations  might  have  revealed. 

TREATMENT  AND   PROPHYLAXIS 

The  following  prophylactic  measures  have 
been  instituted  and  followed  out  with  con- 
siderable faithfulness  during  the  past  year. 

1.  Great  care  is  taken  to  ehcit  a  history 
of  recent  cold,  cough,  sore  throat,  etc.,  and 
in  the  physical  examination  the  respiratory 
tract  is  given  special  attention.  Patients 
with  history  of  recent  cough  or  signs  of 
rhinitis,  tonsiUitis,  pharyngitis,  etc.,  are  sent 
home  to  wait  a  week  or  two  if  their  opera- 
tion be  one  of  choice. 

2.  In  case  of  operations  of  necessity  in 
patients  with  signs  of  inflammation  of  the 
respiratory  tract,  ether  is  seldom  used,  if  it 
can  be  avoided.  Chloroform,  gas  and  oxygen, 
and  local  anaesthesia  have  been  used  with 
such  patients  whenever  possible. 

With  the  experience  gained  from  Whipple's 
work  on  the  problem,  the  following  measures 
for  prophylaxis  were  put  in  the  form  of  rules 
for  the  nurses  to  observe: 

1.  The  temperature  of  the  bathroom  for 
the  routine  adSmission  bath  must  be  70°  F. 

2.  No  patient  who  has  had  his  adrnission 
bath  and  is  to  be  operated  on  the  following 
day  shall  be  allowed  out  of  bed. 

3.  The  hair  of  all  female  patients  is  to  be 
thoroughly  dried  with  an  electric   blower. 


4.  Before  leaving  operating  room  each  pa- 
tient shall  be  given  a  dry,  warm  night  shirt  and 
be  carefully  covered  with  sufficient  blankets. 

5.  On  arriving  in  the  ward,  a  cotton  pneu- 
monia jacket  shall  be  put  on  each  patient. 

6.  Sufficient  blankets  must  be  provide^d 
and  all  draughts  avoided. 

7.  As  soon  as  the  patient  is  conscious,  a 
heavy  woolen   bed   jacket  is   to   be  worn. 

(The  rules  relating  to  blankets,  bed  jack- 
ets, etc.,  did  not  apply  during  hot  weather.) 

Two  additional  experiments  in  prophy- 
laxis were  tried: 

1.  All  the  patients  of  one  male  ward  were 
given  tincture  of  digitalis,  15  minims  on  admis- 
sion and  every  ioui  hours  until  they  had  40 
minims  in  an  attempt  to  obtain  a  digitalis 
effect  on  the  heart  to  combat  pulmonary  con- 
gestion during  the  operation. 

2.  All  patients  of  another  male  ward  had 
their  chests  rubbed  with  a  turpentine  cam- 
phor liniment  immediately  after  operation. 

Of  these  two  measures  the  counter  irri- 
tation seemed  to  be  of  some  benefit  and  came 
into  pretty  general  use  throughout  the  hos- 
pital in  cases  where  any  respiratory  trouble 
was  anticipated  after  operation. 

The  treatment  of  postoperative  pneumonia 
is  almost  entirely  s)miptomatic.  If  it  should 
be  due  to  pnemnococcus  group  I,  serum  is 
to  be  used.  Fresh  air  by  an  open  window  and 
forced  fluids  were  almost  invariably  used. 
Digitalis  was  used  in  38  cases  out  of  the  65, 
usually  in  the  form  of  the  tinctiure,  though 
occasionally  digipuratum  or  digalin  was  given 
intravenously.  On  rare  occasions  camphor  or 
caffeine  was  given,  but  when  such  stimula- 
tion was  indicated  it  was  of  doubtful  benefit. 

CONCLUSIONS 

1.  Coughs,  colds,  and  other  inflamma- 
tory conditions  of  the  respiratory  tract  are 
the  most  important  factors  predisposing  to 
postoperative  pneumonia.  Restriction  of 
abdominal  respiratory  movements  as  a  re- 
sult of  incision,  postoperative  distention, 
tight   dressings,    is   also   a   definite   factor. 

2.  E;cposure  of  the  patients  to  cold  while 
in  the  hospital  before,  as  well  as  after,  opera- 
tion, is  responsible  for  a  certain  number  of 
postoperative  pneumonias. 


MEYER:    HYDATIFORM   DEGENERATION  IN  TUBAL  PREGNANCY 


293 


3.  The  pnemnococcus  group  IV  is  most 
frequently  the  inciting  organism  of  post- 
operative pneumonia. 

4.  The  urine  of  patients  suffering  from 
postoperative  pneumonia  frequently  devel- 
ops precipitins  against  the  organism  recov- 
ered in  the  pre-  or  postoperative  sputum, 
while  the  blood  develops  agglutinins. 

5.  The  pneumonia  due  to  pneumoooccus 
group  IV  is  a  definite  clinical  entity,  differ- 
ing from  the  pneumonia  due  to  pneumococcus 
groups  I,  II  or  III. 

6.  The  use  of  the  roentgenogram  in  all 
cases  of  suspected  postoperative  pneumonia 


and  the  careful  and  constant  search  for  phys- 
ical signs  will  reveal  more  postoperative 
pneumonias  than  have  hitherto  been  reported. 
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HYDATIFORM  DEGENERATION  IN  TUBAL  PREGNANCY 

A  Report  of  Forty-Eight  New  Cases 

By  ARTHUR  WILLIAM  MEYER,  M.D.,  Palo  Alto,  California 

Department  of  Embryology,  Carnegie  Instjtation  of  Washington;  and  Department  of  Anatomy,  Stanford  Medical  School 


STRANGELY  enough,  the  occurrence  of 
chorio-epithelioma  arising  from  tubal 
pregnancy  seems  to  be  better  known 
and  also  better  established  than  the  occur- 
rence of  hydatiform  mole  within  the  tube. 
This  is  especially  surprising  in  view  of  the 
stress  laid  especially  by  Marchand  (1895) 
upon  epithelial  proliferation  in  cases  of  hy- 
datiform mole,  and  in  view  of  the  fact  that 
trophoblast  formation  and  epithelial  pro- 
liferation ia  general  have  been  regarded  as 
being  greater  in  tubal  than  in  cases  of  uterine 
implantation.  This  is  illustrated  well  by  such 
cases  as  that  of  Fellner  (1903)  in  which  it 
was  foimd  impossible  to  distinguish  by  his- 
tologic examination  between  the  epithelial 
proliferation  present  in  a  case  of  tubal  preg- 
nancy and  that  from  a  chorio-epithelioma. 
It  seems  to  me  that  from  these  circumstances 
alone  one  might  expect  hydatiform  degenera- 
tion to  be  relatively  more  common  in  the 
tubes.  Moreover,  when  it  is  recalled  that 
experts  still  regard  it  as  impossible  to  decide 
the  question  of  malignancy  or  benignity  in. 
cases  of  suspected  uterine  chorio-epithelioma 
on  the  basis  of  histologic  preparations  alone, 


this  surmise  gains  more  in  probability.  The 
presence  of  h3^eractivity  in  the  trophoblast 
in  many  cases  of  tubal  pregnancy  as  compared 
with  the  uterine,  was  confirmed  also  by 
personal  observation,  and  if,  as  stated  by 
Teacher  (1903),  chorio-epitheliomata  arose 
from  hydatiform  moles  in  approximately  40 
per  cent  of  287  cases,  and  according  to  Seitz 
(1904)  and  Frankel  (19 10)  in  50  per  cent 
even,  the  occurrence  of  hydatiform  degener- 
ation in  tubal  pregnancies  can  hardly  be 
doubted  because  of  this  fact  alone.  Never- 
theless, of  the  7  cases  of  tubal  hydatiform 
moles  cited  by  him,  Werth  (1904)  regards 
only  the  case  reported  separately  by  von 
Recklinghausen  (1889)  and  by  Freund  (1889) 
as  well  authenticated.  Werth  reserves  judg- 
ment, however,  on  the  case  of  Matwejew  and 
Sykow  (1902),  a  report  upon  which  was  ac- 
cessible to  him,  and  to  me,  in  a  short  review 
only.  Seitz,  however,  accepted  the  short 
review  of  this  case  as  convincing,  nor  ques- 
tioned the  case  of  Otto  (1871),  or  that  of 
Wenzel  (1893)  but  incorrectly  credits  Wenzel 
with  2  cases.  Werth,  on  the  contrary,  re- 
garded these  last  2  cases,  and  also  that  of 
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Croom  (1889),  which  is  accepted  ako  by  Veit 
(19 10)  as  genuine,  as  undoubted  instances  of 
"simple  hydropic  degeneration  of  the  con- 
nective tissue  of  the  villi  so  common  in 
aborted  chorionic  vesicles,  both  from  the 
tubes  and  from  the  uterus."  But  Werth 
unfortunately  does  not  state  just  what  he 
means  by  simple  hydropic  degeneration. 
Since  he  speaks  of  it  as  common  in  aborted 
ova,  one  may  conclude  that  he  refers  to 
changes  in  the  chorionic  vesicle  while  still 
within  the  uterus,  after  its  complete  detach- 
ment from  its  implantation  site.  For  want 
of  a  better  term  such  changes  may,  I  prestune, 
be  spoken  of  as  maceration  changes,  al- 
though they  may  not  occur  under  sterile  con- 
ditions. However,  I  do  not  thereby  imply 
that  these  changes  are  similar  under  sterile 
and  under  putrefactive  conditions.  They 
imdoubtedly  differ. 

Since  Werth  speaks  of  simple  hydropic 
degeneration  in  aborated  ova,  he  does  not,  I 
take  it,  refer  to  a  dropsical  condition  of  the 
villi  possibly  due  to  an  obstruction  of  the 
venous  return,  for  such  a  condition  neces- 
sarily would  be  rare  and  not  common.  More- 
over, this  condition  of  necessity  would  have  to 
arise  before  and  not  after  the  death  of  the 
embryo  and  of  detachment  of  the  chorioijic 
vesicle.  As  in  one  of  the  cases  of  Hiess  (1914), 
such  a  specimen  also  should  contain  blood- 
vessels, for  as  emphasized  also  by  Ballantyne 
(1913)  the  hydatiform  villus  not  merely  is 
an  oedematous  villus. 

That  any  one  at  all  familiar  with  hydati- 
form degeneration  in  its  earlier,  as  well  as  its 
later  forms,  could  upon  gross  and  microscopic 
examination,  confuse  such  a  condition  with 
maceration  changes  in  a  fairly  well-preserved 
specimen  in  any  but  its  very  earliest  or  very 
latest  stages  does  not  seem  possible  to  me. 
Normal  villi  contain  capillaries,  not  to  men- 
tion other  things  characteristic  of  them. 
Hydatiform  villi,  on  the  contrary,  do  not 
contain  them  or  only  very  rarely  so  and  in 
early  stages.  When  a  villus  becomes  hydati- 
form, that  is,  when  liquefaction  of  the  stroma 
occurs,  this  liquefaction  appears  in  more  or 
less  restricted  portions  of  the  villus,  thus 
giving  rise  to  the  long  fusiform,  and  later 
spherical    vesicles    so    characteristic    of    the 


hydatiform  mole.  But  when  a  villus  be- 
comes macerated  the  change  is  general,  and 
usually  also  is  noticeable  in  the  embryo  and 
in  the  chorionic  membrane  itself,  or  at  least 
within  its  epithelimn.  The  latter  usually  is 
lifted  from  the  stroma  here  and  there,  the 
caliber  of  the  entire  villus  is  increased  and  the 
capillaries  and 'the  stroma  also  show  macera- 
tion changes  as  the  villus  becomes  more 
translucent.  This  increase  in  caliber  of  the 
entire  villus  is  not  due  merely  to  local  lique- 
faction of  the  stroma,  but  to  the  pseudo- 
oedema  occurring  under  such  conditions,  in  a 
villus  of  normal  structure  and  form.  In 
hydatiform  moles,  on  the  contrary,  the 
epithelium  not  only  is  firmly  attached  but 
usually  is  hyperactive.  The  changes  char- 
acteristic of  hydatiform  degeneration  may 
and  often  do  appear  in  the  villi  while  they 
still  are  implanted,  and  do  not  arise  only  after 
the  chorionic  vesicles  are  detached.  This 
does  not  imply,  however,  that  the  villi  of  a 
detached  hydatiform  mole  cannot  also  under- 
go maceration  changes.  They,  of  course, 
frequently  do  so,  and  it  is  in  such  cases  as 
these  that  differentiation  may  be  diflScult  or 
impossible,  especially  if  differentiation  is  to 
be  made  from  an  examination  of  ill-preserved 
fragments  only.  The  same  thing  is  true  also 
of  the  villi  in  the  early  stages  of  hydatiform 
degeneration  and  maceration,  when  the  latter 
masks  the  former.  The  difficulty  in  diagnosis 
would  be  still  greater  in  case  of  whole  chorionic 
vesicles  which  are  almost  completely  dis- 
solved, leaving  only  a  shadow  picture  formed 
by  coagulum  without  nuclei,  which  never- 
theless may  retain  the  form  of  the  chorionic 
vesicle  and  of  the  individual  villi  almost  per- 
fectly. Such  cases  as  these  it  long  may  be  im- 
possible to  differentiate,  but  they  form  only 
a  relatively  small  proportion  of  the  whole. 
The  many  cases  both  of  uterine  and  of  tubal 
chorionic  vesicles  which  still  were  implanted 
and  showed  exceedingly  fine  instances  of 
hydatiform  degeneration,  as  well  as  the  many 
splendid  examples  of  groups  of  villi  detached 
from  the  chorionic  vesicle,  which  still  were 
implanted  in  the  tube  or  in  the  decidua,  and 
which  were  equally  good  examples  of  hydati- 
form degeneration,  leave  no  room  for  doubt  as 
to  the  frequency  of  occurrence  of  this  condi- 
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tion,  even  after  due  allowance  for  the  occur- 
rence of  doubtful  cases  is  made. 

Werth  further  concluded  that  not  one  of 
the  seven  cases  of  chorio-epithelioma  re- 
garded as  having  arisen  from  tubal  preg- 
nancies recorded  before  1904,  was  sufficiently 
authenticated.  Nevertheless,  by  1908  Veit 
felt  justified  in  saying  that  a  considerable 
niunber  of  cases  of  chorio-epithelioma  arising 
from  tubal  pregnancies  had  been  described. 
Veit  added  that  Risel  (1905)  gathered  11  cases 
from  the  literature,  and  that  a  second  case 
had  been  reported  since  RiseFs  paper. 

Since  my  interest  in  this  subject  is  largely 
incidental,  I  have  not  taken  the  trouble  to 
gather  from  the  literature  cases  of  chorio- 
epithelioma  alleged  ,to  have  arisen  from  tubal 
pregnancies  which  may  have  been  reported 
since  Veit  wrote.  Moreover,  I  could  not 
presume  to  judge  these  cases  critically. 
Hence  I  will  accept  the  fact  that  chorio- 
epithelioma  arising  from  tubal  pregnancy  is 
regarded  as  established  by  a  number  of  in- 
vestigators and  if  the  present  conception  re- 
garding the  relation  of  chorio-epithelioma  to 
hydatiform  mole  is  justified,  then  the  occur- 
rence of  hydatiform  degeneration  in  tubal 
pregnancy  must  follow  on  a  priori  grounds 
alone.  Moreover,  whatever  the  causes  of 
hydatiform  degeneration  may  be,  one  prob- 
ably is  safe  in  assuming  that  the  condition  is 
not  restricted  to  the  uterus,  and  when  I 
noticed  that  hydatiform  degeneration  was  so 
very  conamon  in  yoimg  uterine  abortuses, 
the  surmise  that  it  might  be  still  more  com- 
mon in  cases  of  tubal  pregnancy  seemed 
justified.  Since  over  100  specimens  of  tubal 
pregnancies  from  the  MaU  collection  were 
included  in  the  survey  originally  planned  by 
Mall,  a  study  of  these  specimens  formed  an 
excellent  opportxmity  for  observations  on 
this  subject. 

That  the  case  of  tubal  pregnancy  of  Otto, 
with  its  pathetic  history,  really  was  one  of 
hydatiform  mole,  one  cannot  doubt  in  view  of 
the  careful  description  of  the  whole  case, 
its  clinical  history,  necropsy  and  the  histologic 
examination.  This  case  is  interesting  also 
because  the  degeneration  was  in  its  early 
stages^  the  hydatids  being  only  as  large  as  a 
pinhead,  and  the  embryo  still  being  present. 


Moreover,  from  Otto's  description  it  is  very 
likely  that  the  specimen  contained  Hofbauer 
cells  which  are  discussed  elsewhere  (Meyer, 
1919). 

The  history  of  the  case  observed  by  Wenzel 
in  1855  and  reported  in  1893  ^  equally  com- 
plete, and  equally  pathetic,  as  can  be  sur- 
mised by  all  familiar  with  the  history  of 
tubal  pregnancy.  In  this  case  the  mole  was 
as  large  as  a  "hen's  egg,"  the  hydatids  varied 
in  size  from  a  dot  to  a  ''bird  cherry"  wild  (?) 
cherry,  and  the  degeneration  was  universal, 
although  the  menstrual  age  of  this  specimen 
was  given  as  only  51  days.  It  is  significant 
that  Wenzel  expresses  surprise  that  even 
excellent  handbooks  of  the  day  had  nothing 
to  say  about  hydatiform  mole  in  cases  of 
tubal  pregnancy,  except  perhaps  to  refer  to 
the  case  of  Otto.  Nor  does  the  case  of  Wenzel 
seem  to  be  the  first  one  observed,  or  that  of 
Otto  the  first  one  reported,  for  Storch  (1878) 
in  truly  epochal,  though  largely  ignored  ob- 
servations on  hydatiform  mole,  states  that 
Hennig  (1876)  stated  that  2  cases  of  moles 
in  the  tube  were  reported  by  Blasius  (very 
likely  E.  Blasius,  1802-75).  Since  Storch 
wrote  on  hydatiform  mole  it  is  implied  that 
Blasius  saw  such  and  not  another  type  of 
mole,  and  since  hydatiform  mole  is  such  a 
striking  condition  and  has  evoked  much 
more  interest  than  the  other  forms,  an  ob- 
servation regarding  it  in  the  tubes,  well  might 
travel  down  the  decades,  especially  since 
until  recently,  the  occurrence  of  hydatiform 
degeneration  in  the  tubes  was  regarded  as 
extremely  rare.  This  is  indicated  also  by  the 
fact  that  Menu  (1899)  still  referred  to  the 
case  of  Otto  as  a  curiosity. 

Pazzi  (1908)  states  that  2  cases  of  extra- 
uterine moles  have  been  described  each  by 
Hennig  (1872),  Favell  (1893),  Donald  (1902), 
and  one  case  each  by  Otto,  Freund,  Theilaber, 
Maret,  Matwjew  (Matwejew?)  and  Sycow, 
Bland  Sutton,  and  one  case  of  ovarian  mole  by 
Wenzel  (1893).  Wilkinson  is  said  to  have 
described  a  case  of  rupture  of  the  tube  with 
reduction  of  the  mole  to  the  size  of  a  cherry, 
and  Lob  (1902)  a  case  of  molar  tubal  preg- 
nancy without  cessation  of  menstruation. 
Since  I  am  quoting  Pazzi  essentially  ver- 
batim, it  is  e\adent  that  he  did  not  read  the 
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literature  critically  or  discriminate  between 
ordinary  and  hydatiform  moles,  but  was 
misled  by  the  old  inclusive  usage  of  the  terms 
mole  and  molar  still  current  at  the  present 
day. 

Krueger  (1909)  also  reported  a  case  of 
hydatiform  mole  with  a  cyst  as  large  as  a 
'^ walnut/'  The  pedicle  of  the  cyst  was  4 
centimeters  long  and  attached  to  the  am- 
nion near  the  cord.  Krueger  spoke  of  this 
as  a  placental  cyst,  but  regarded  it  as  a 
hydatiform-mole-Uke  structure  which  micro- 
scopically was  limited  to  a  single  villus.  If 
this  were  the  only  evidence  presented  by 
Kreuger  one  well  might  question  the  nature 
of  this  cyst,  but  he  added  tJiat  microscopically 
the  beginnings  of  hydatiform  formations 
could  be  recognized  on  other  villi  also.  Hence 
it  would  seem  that  Kreuger's  cases  must  be 
added  to  the  authenticated  cases  of  hydati- 
form degeneration  in  the  tubes. 

So  far  as  I  am  able  to  learn  we  have,  then, 
in  the  literature,  reports  of  8  cases  of  hydati- 
form mole  occurring  in  the  tube.  Of  these,  2 
or  3  cases  are  not  well  authenticated,  how- 
ever. These  8  cases  consist  of  the  2  cases  of 
Blasius  or  Hennig,  that  of  Otto,  of  von 
Recklinghausen  and  Freund,  of  Wenzel,  of 
Croom,  that  of  Matwejew  and  Sykow,  and 
that  of  Krueger.  A  critical  reading  of  Hen- 
nig's  (1876)  book  on  diseases  of  the  tubes  and 
tubal  pregnancy  makes  it  quite  clear,  how- 
ever, that  Hennig  merely  said  that  Blasius 
discovered  ''tubal  moles"  and  that  he  ob- 
served 2,  and  Behm  i  case  of  abortion  of  tubal 
moles.  From  the  context  it  also  is  very 
clear  that  Hennig  was  not  discussing  hy- 
datiform moles,  although  it  is  not  possible  to 
say  whether  he  meant  that  he  himself  or 
Blasius  observed  2  cases.  I  should  judge  that 
the  latter  is  the  idea  it  was  meant  to  convey. 
To  the  6  remaining  cases  I  make  bold  to  add 
that  of  Maxwell  (1910).  In  reading  Max- 
well's description  one  cannot  help  but  feel 
that  he  himself  regarded  the  case  as  one  of 
hydatiform  mole,  but  that  he  deferred  to  the 
opinion  of  the  ''committee."  This  is  also 
suggested  by  the  title  of  his  article.  The  illus- 
tration which  accompanies  Maxwell's  article 
is  so  very  suggestive,  and  his  description  so 
characteristic   of   hydatiform   mole    that   it 


seems  very  probable  indeed  that  the  specimen 
really  was  such.  Maxwell  states,  for  example, 
that  "sections  of  the  villi  embedded  in  the 
wall  of  the  tube  have  the  typical  structure- 
less, bloated  appearance  of  such  pathological 
villi;  and  though  there  is  no  central  cavitation 
in  the  villi,  their  structure,  associated  with 
the  active  proliferation  of  the  Langhans' 
layer,  suggests  that  one  is  looking  at  a  stage 
just  short  of  vesicle  formation."  Moreover, 
as  I  am  about  to  show,  hydatiform  mole  is  so 
very  common  both  in  tubal  pregnancies  and 
in  uterine  abortions  that  the  likelihood  that 
Maxwell's  case  actually  was  one  of  hydati- 
form mole  is  increased  still  further.  This,  to 
be  sure,  merely  is  a  presumption,  and  a  more 
complete  description,  or  an  examination  of 
the  specimen  itself  only  could  decide  the 
matter. 

In  connection  with  what  has  been  said,  it 
is  interesting  that  Maxwell  also  emphasized 
that  epiblastic  activity  is  increased  in  all 
abnormal  sites  of  implantation,  and  any  one 
interested  in  the  problems  of  tubal  pregnancy 
and  acquainted  with  Mall's  (191 5)  findings 
will  be  struck  by  Maxwell's  statement  "that 
microscopic  examination  of  many  cases  of 
tubal  gestation  lends  no  weight  to  the  view 
that  chronic  infiammation  of  the  tubes  is  at 
all  a  common  causal  factor."  Nor  can  I 
refrain  in  this  connection  from  quoting  the 
strangely  uncontradicted  opinion  of  Doran, 
expressed  in  the  dissension  of  Maxwell's 
case,  that  tubal  gestation  "probably  repre- 
sents some  general  deterioration  in  the 
generative  power  among  civilized  women." 

To  these  7  cases  contained  in  the  literature, 
I  wish  to  add  48  found  among  the  first  1187 
accessions  from  the  Mall  collection.  Nor 
is  it  necessary  to  stop  with  these,  for  the  rest 
of  this  collection  contains  others  not  here 
included.  It  is  merely  a  matter  of  recognizing 
the  specimens  by  a  routine  examination,  and 
since  this  paper  has  been  written,  a  number 
of  specimens  have  been  recognized  among 
the  daily  accessions  of  tubes  which  we  re- 
ceive through  the  unselfish  efforts  and  the 
scientific  interest  of  practitioners,  from  all 
parts  of  the  nation. 

In  addition  to  over  100  specimens  of  hy- 
datiform   degeneration    reported    elsewhere, 
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I  also  have  seen  more  than  a  dozen  fine  speci- 
mens in  iarge  sections  of  uterine  implantation 
sites,  and  also  a  number  of  entire  specimens 
still  embedded  in  the  pregnant  uteri  and 
tubes.  Indeed,  how  many  cases  of  hydati- 
form  degeneration  one  can  find  in  abortuses 
in  tubal  or  hysterectomy  specimens  even, 
will  de[>end  very  much  upon  the  care  with 
which  the  examination  is  made,  for  the  con- 
dition undoubtedly  is  extremely  common, 
and  not  rare,  as  heretofore  supposed. 

Although  the  alleged  menstrual  age  of  these 
48  conceptuses  ranged  approximately  from 
6  to  218  days,  most  of  them  were  young 
empty  chorionic  vesicles  or  mere  remnants  of 
such.  Portions  of  quite  a  number  still  were 
implanted  within  the  tube,  however,  and 
among  these  were  two  unusually  fine  speci- 
mens from  a  twin  pregnancy  in  the  tube 
donated  by  my  friend.  Cecil  E.  Vest  of 
Baltimore.  Since  the  question  of  super- 
foetation  has  been  raised  also  in  connection 
with  twbi  tubal  pregnancies,  I  hasten  to  add 
that  such  a  phenomenon,  even  if  it  ever 
occurs,  which  seems  exceedingly  doubtful, 
can  be  excluded  absolutely  in  this  case. 
Both  chorionic  vesicles  were  approximately 
of  the  same  size  and  lay  in  practically  the 
same  cross  section  of  the  tube,  the  surfaces  of 
contact  being  flattened. 

Before  proceeding  with  the  statistical 
findings  I  may  say  that  the  abortuses  in  the 
Mall  collection,  which  are  regarded  as 
pathologic,  are  grouped  (i)  as  villi  only;  {2) 
as  empty  or  partial  chorionic  vesicles;  (3)  as 
chorionic  vesicles  containing  some  or  all  of 
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the  amnion;  and  (4)  specimens  containing 
a  nodular;  or  (5).  cylindrical  embryo,  or  (6) 
a  stunted,  and  (7)  macerated  and  mummified 
fcetus.  Any  one  interested  in  this  classifica- 
tion will  find  it  discussed  and  exemplified 
in  an  article  by  Mall  {1917),  and  also  in  a 
forthcoming  publication  by  Mall  and  Meyer, 
to  be  issued  by  the  Carnegie  Institution  of 
Washington. 

There  were  34  tubes  containing  villi  only, 
and  in  13  of  these  hydatiform  degeneration 
probably  was  present.  In  8  specimens  its 
presence  was  undoubted,  but  in  5  it  was 
probable  only,  I  realize  that  this  margin  of 
probability  is  exceedingly  large,  but  if  it  is 
recalled  that  often  only  a  few  degenerate  villi 
embedded  in  clot  were  contained  in  the  cross 
sections  of  many  of  the  tubes,  and  that  only  a 
few  sections,  and  not,  of  course,  a  complete 
series  of  each  tube,  were  examined,  this  is 
easily  understood.  Had  the  entire  tubes  been 
examined,  or  if  more  villi  had  been  present, 
and  if  those  present  had  been  better  pre- 
served, the  difficulty  would  have  been  ob- 
viated almost  wholly.  However,  it  is  idle 
to  set  forth  these  things,  because  such  con- 
ditions never  will  obtain,  and  if  it  be  remem- 
bered that  a  large  series  of  specimens  neces- 
sarily supplement  each  other,  the  margin  of 
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probability  becomes  greatly  reduced.  More- 
over, the  changes  in  the  villi  often  are  so 
typical  that  thej-  are  unmistakable,  even  if 
only  a  few  villi  are  present.  Besides  examina- 
tion in  complete  series  undoubtedly  would 
increase,  not  decrease,  the  number  found.  In 
some  of  the  doubtful  cases  the  existence  of 
hydatiform  degeneration  became  probable 
only  upon  comparison  with  the  many  uterine 
specimens  previously  examined. 

The  evidence  offered  by  the  34  specimens 
in  the  second  group  which  is  composed  of 
empty  chorionic  vesicles  or  parts  thereof, 
was  very  conclusive,  for  the  cut  portions  of 
most  of  these  tubes  contained  considerable 
portions,  or  even  sections  of  whole  chorionic 
vesicles,  sometimes  quite  free  from  clot. 
Some  of  these  were  implanted  almost  per- 
fectly in  the  wall  of  the  tube,  and  although 
many  of  them  were  folded  extremely  and 
were  collapsed  more  or  less,  small  areas  of 
several,  nevertheless,  were  implanted  un- 
disturbed within  the  tube.  The  villi  in  some 
of  these  implanted  specimens  were  so  char- 
acteristic, and  the  whole  picture  was  so 
exquisite,  that  these  specimens  rightly  be- 
long among  the  verj-  finest  instances  of 
hjdatiform  degeneration  found  so  far.  Many 
of  the  tubal  specimens  were  remarkable 
indeed,  and  this  is  true  in  particular  of  the 
case  of  twin  pregnancy  received  from  Dr. 
Vest.  In  this  specimen  the  two  chorionic 
vesicles,  the  inter\-illous  spaces  of  which  were 
devoid  of  blood,  lay  in  almost  the  same  trans- 
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verse  diameter  of  the  tube,  and  hence  had 
distended  the  latter  considerably.  Both  were 
implanted  quite  well  over  the  entire  area  of 
contact,  which  included  the  whole  perimeter 
of  the  tube.  The  chorionic  vesicles  were 
flattened  at  the  region  of  mutual  contact 
which  divided  the  tube  somewhat  unequally, 
as  shown  in  Figure  i.  Although  the  embryo 
and  the  amnion  long  had  disintegrated  com- 
pletely, and  although  the  chorionic  membrane 
itself  is  thin,  covered  by  degenerate  epithe- 
lium and  also  disintegrating,  the  epithelium 
of  the  villi  not  only  is  well-preserved  but  is 
accompanied  by  large  masses  of  trophoblast 
and  considerable  syncytium  as  shown  in  Fig- 
ure 2,  Syncytial  buds  are  found  on  the 
chorionic  membrane  also.  The  tubal  mucosa 
is  largely,  and  the  tubal  wall  partly,  destroyed 
by  the  invading  trophoblast.  Only  a  few 
small  vestiges  of  the  walls  of  the  villous  vessels 
remain,  and  the  stroma  of  all  of  the  villi  has 
undergone  changes  characteristic  of  hydati- 
form degeneration.  One  villus  also  contains 
an  epithelial  cyst  resulting  from  epithelial 
invagination  with  subsequent  isolation  of  the 
distal  extremity,  a  process  to  be  referred  to 
elsewhere  (Meyer,  1919}  in  connection  with 
uterine  specimens.  Since  most  of  the  villi 
of  thb  and  similar  specimens  still  are  im- 
planted in  the  tube,  there  no  longer  can  be 
any  question  as  to  the  time  in  which  hydati- 
form changes  in  the  stroma  of  the  villi  are 
inaugurated.  As  illustrated  in  previous  in- 
stances in  which  isolated  and  small  groups 
of  villi  still  were  implanted,  the  advent  of 
degeneration  of  the  stroma  occurs,  in  part  at 
least,  before  the  villus  is  detached.  It  not 
merely  b  a  maceration  change. 
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Another  very  interesting  speclmeu  of  tubal 
implantation  is  No.  1771  received  from 
H.  M.  N.  Wynne  of  the  Johns  Hopkins 
Hospital  and  shown  in  Figure  3.  The  men- 
strual age  of  this  specimen  is  49  days,  but  its 
anatomic  age,  as  based  on  length,  according 
to  Dr.  Streeter's  curve  (unpublished),  is  37 
days,  thus  showing  a  discrepancy  between 
the  menstrual  and  anatomic  ages  of  12 
days.  The  embryonic  length  is  only  12.5, 
although  with  a  menstrual  age  of  49  days  it 
should  be  at  least  18  millimeters.  Upon 
examination,  Dr.  Streeter  found  the  chorionic 
vesicle  to  contain  a  good  deal  of  magma,  some 
of  which  still  was  adherent  to  the  embryo, 
as  Figure  4  shows.  As  has  been  repeatedly 
emphasized  in  the  literature,  the  presence  of 
this  coagulum  in  itself  probably  indicates  that 
the  embryo  died  some  time  prepartum. 

The  wall  of  the  tube  was  quite  thin,  as 
Figure  5  shows,  but  the  implantation  is  fairly 
well  preser^'ed  around  the  whole  perimeter  of 
the  specimen.  The  mucosa  is  destroyed 
throughout  the  greater  extent  of  the  section, 
but  the  trophobkst  is  abundant  except  in  one 
rather  degenerate  and  haemorrhagic  area. 
The  chorionic  membrane  is  thin  but  contains 
some  vessels  distended  with  blood.  The 
stroma  of  many  of  the  villi  also  contains 
vessels  filled  with  blood,  but  the  vessels  in 
many  villi  are  very  evidently  in  degeneration. 
The  syncytium  is  scanty,  and  many  of  the 
villi  are  very  plainly  hydatiform,  as  Figure  6 
shows. 

A  second  exceptionally  fine  specimen  of 
tubal  hydatiform  mole  is  No.  2052,  donated 
by  N.  M.  Davis  of  Washington,  Figure  7 
shows  a  portion  of  the  tube  containing  the 
hydatiform  mole,  some  hydatiform  vilU  of 
which  protrude  through  an  incision  in  the 
wall  of  the  tube.  The  whole  opening  is  filled 
with  typical  hydatiform  villi  which  are  per- 
fectly evident  to  the  unaided  eye,  and  very 
evident  under  an  enlargement  of  4  diameters. 
They  present  an  extremely  fine  picture  when 
seen  with  the  binocular  under  a  magnification 
of  10  to  20  diameters.  Examination  under  a 
higher  magnification  shows  that  the  preserva- 
tion of  the  specimen  is  unusually  good,  and 
that  all  the  villi  are  markedly  hydatiform. 
Trophoblastic  proliferation  is  so  marked  that 


Pig.  5.    Cross  section  of  tube. 

in  some  places  it  gives  the  appearance  of 
decidual  formation.  Relatively  little  syncyt- 
ium is  present,  but  the  trophoblast  invades 
the  muscularis  in  many  places,  and  a  good 
deal  of  coagulum  is  present,  most  of  it  ap- 
parently having  arisen  from  degeneration 
changes  in  the  stroma  of  the  mucosa,  and 
from  similar  changes  in  the  trophoblast  and 
the  muscularis.  The  latter  is  moderately 
invaded  by  round  cells.  No  remnant  of  the 
wall  of  the  chorionic  vesicle  or  of  the  amnion 
or  embryo  could  be  detected  in  the  sections 
examined,  both  evidently  having  been  ab- 
sorbed completely  and  only  some  of  the  villi 
remain  behind.  Or,  the  chorionic  vesicle 
may  have  been  aborted  and  these  vilU  left 
implanted  within  the  tube. 

Some  exceedingly  fine  hydatiform  villous 
trees  were  found  among  the  specimens  in  this 
group,  Scaffpldings  or  frameworks  formed 
by  proliferating  syncytium  arising  from  the 
epithelium  of  the  chorionic  membrane  also 
were  seen.  Since  the  syncytial  buds  also  were 
found  far  out  on  proliferations  of  trophoblast 
which  capped  the  villi,  and  also  in  the  center  of 
trophoblastic  nodules,  the  origin  of  the 
syncytium  from  the  Langhans'  layer  would 
seem  to  be  again  and  exceptionally  well 
confirmed  here.    In  some  cases  a  detached 
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Fig.  6.  HydatiEorm  t'illi  from  [he  same  case. 

hydatiform  villus  was  fastened  by  opposite 
extremities  to  two  portions  of  the  tube  wall. 
It  is  well  to  remember,  however,  that  these 
attachments  may  have  been  gained,  and 
indeed  they  probably  were  gained  before  the 
separation  of  the  particular  villus  from  the 
chorionic  vesicle. 

Of  the  34  cases  remaining  in  this  group  of 
chorionic  vesicles  without  amnion  17,  or  50 
per  cent,  showed  the  presence  of  undoubted 
hydatiform  degeneration,  and  in  one  addi- 
tional case  its  existence  was  doubtful. 

Since  only  a  few  specimens  are  contained 
in  each  of  the  last  five  groups,  I  shall  treat 
them  as  one.  Among  the  30  specimens  in 
these  groups,  16,  or  52.3  per  cent,  showed  the 
presence  of  hydatiform  degeneration.  From 
this  percentage  it  is  evident  that  the  in- 
cidence of  hydatiform  degeneration  among 
tubal  specimens  seems  to  increase  slightly 
with  advancing  age  of  the  conceptus  rather 
than  decrease,  as  was  emphasized  in  con- 
nection with  the  uterine  specimens  con- 
sidered elsewhere.  fMeyer.  1918.)  This 
probably  can  be  attributed  to  the  fact  that 
the  specimens  in  the  first  group  are  composed 
of  villi  only,  and  that  many  of  the  empty 
chorionic  vesicles  in  group  2  were  detached 
from  the  wall  of  the  tube  by  haemorrhage, 
before  hydatiform  degeneration  had  developed 
sufficiently  to  enable  me  to  recognize  it. 
Moreover,  it  must  be  remembered  that  all 


Fig.  7.  Excised  portions  of  a  prej^nt  tube  shouin); 
hydatiform  villi  protruding  from  the  incision.  N'o.  1051, 
caseof  N.  M.  Da\is. 

tubal  specimens,  no  matter  in  what  group 
they  are  classified,  are  in  fact  young  speci- 
mens and  since  those  falling  in  the  later 
groups  succeeded  in  maintaining  a  foothold  in 
spite  of  refieated  haemorrhages,  a  larger  num- 
ber of  them  might  rightly  be  expected  to 
show  the  presence  of  a  hydatiform  change. 

The  incidence  of  hydatiform  degeneration 
among  104  tubal  pregnancies  classed  as 
pathologic  is  48.  or  46.  i  per  cent  of  the  whole. 
This  is  a  somewhat  higher  incidence  than  was 
obtained  in  the  348  uterine  abortuses  classed 
as  pathologic.  This  may  be  due  partly,  or 
wholly  even,  to  the  greater  incidence  of  young 
specimens  in  the  tubal  series.  That  the 
tubal  specimens  undoubtedly  were  \ounger 
follows  from  common  knowledge  regarding 
tubal  pregnancies,  but  it  also  is  shown  by  the 
average  menstrual  ages,  which  were  43.4 
days  in  25  tubal,  as  compared  with  66.6  days 
in  51  uterine  specimens.  Moreover,  32  of 
the  48  tubal  specimens  of  hydatiform  de- 
generation, or  66^  per  cent,  fall  into  the 
first  two  groups  of  the  pathologic,  thus  again 
showing  that  the  majority  are  small,  \'oung 
specimens. 

Although  the  incidence  of  hydatiform  de- 
generation among  the  pathologic  tubal  speci- 
mens is  but  slightly  higher  than  that  among 
the  pathologic  uterine  specimens,  the  in- 
cidence of  hydatiform  degeneration  in  all 
tubal  specimens,  both  the  normal  and  patho- 
logic, is  twice  as  high  as  that  among  the  same 
classes  of  uterine  specimens.  This  difference 
can  be  explained  only  partly  by  the  fact  that 
a  larger  proportion  of  the  tubal  specimens  are 
young  and  pathologic.   The  pathologic  tubal 
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specimens  were  found  to  form  62.9  per  cent 
of  153  normal  and  pathologic  tubal  specimens 
found  among  the  first  1187  accessions,  but  the 
pathologic  uterine  specimens  form  only  33.6 
per  cent  of  the  normal  and  pathologic  uterine 
groups  among  the  first  1187  accessions. 
Hence  the  real  question  remains,  for  the 
incidence  of  hydatiform  degeneration  among 
the  specimens  classed  as  pathologic  was 
essentially  the  same  in  tube  and  uterus. 
The  increased  incidence  of  hydatiform  de- 
generation, of  100  per  cent  in  all  tubal  as 
compared  with  all  uterine  specimens  may  be 
due  to  the  less  favorable  nidus  found  in  the 
tube.  If  so,  it  throws  a  very  significant  light 
upon  the  probable  cause  of  hydatiform  de- 
generation, which  would  seem  to  lie  in  the 
conditions  surrounding  implantation  and  early 
development  rather  than  in  the  ova  or  sper- 
matozoa themselves. 

Whether  hydatiform  degeneration  in  the 
tube  also  is  relatively  more  common  near 
the  menopause  as  was  found  to  be  the  case 
in  uterine  pregnancies  I  do  not  know,  for  I 
have  not  been  able  to  obtain  data  on  the 
relative  frequency  of  tubal  pregnancy  in  the 
different  decades  of  the  reproductive  life  of 
women.  However,  since  by  far  the  greater 
number  of  uterine  pregnancies  occur  early 
in  this  period,  it  probably  would  be  safe  to 
assume  that  most  tubal  pregnancies  also 
occur  during  this  time.  Consequently  it 
might  well  follow  that  the  ratio  of  tubal 
hydatiform  degeneration  to  the  number  of 
tubal  pregnancies  occurring  in  the  later, 
actually  might  be  greater  than  in  the  earlier 
decades. 

The  conclusion  reached  in  a  study  of 
uterine  specimens  that  hydatiform  degenera- 
tion is  absolutely  less,  not  more  frequent  near 
the  menopause,  is  confirmed  also  by  the 
study  of  the  tubal  specimens.  The  average 
age  of  20  women  in  the  tubal  series  was  33.9 
years,  as  opposed  to  an  average  of  31  years 
obtained  from  36  women  in  the  uterine  group. 
This  age  difference  offers  a  tempting  op- 
portunity for  generalization,  and  did  the 
statistics  include  thousands  of  cases  one  might 
be  willing  to  say  that  it  points  to  a  progressive 
change  as  cause,  which  begins  in  the  uterus 
and  finally  reaches  the  tubes.   But  strangely 


enough,  the  average  number  of  years  of 
married  life  of  15  women  in  the  tubal  series 
is  exactly  the  same  as  that  of  29  women  in 
the  uterine  series,  or  7.1  years.  This  fact 
at  once  guards  against  a  venturesome  hy- 
pothesis, for  it  allows  a  no  longer  period  for 
the  supposed  ascending  change  to  reach  the 
tubes  than  the  uterus. 

Eight  of  the  20  women  in  the  tubal  series 
had  borne  one  child,  four  had  borne  two,  and 
three  more  than  two;  thus  again  more  than 
confirming  the  statistical  findings  in  the 
uterine  series,  which  show  that  9  of  33  women 
had  borne  once  and  18  twice.  The  parallelism 
between  these  statistics  is  striking  indeed, 
especially  if  the  numbers  involved  be  con- 
sidered. Fourteen  of  the  23  women,  or  60.8 
per  cent,  in  the  tubal  series  had  aborted  but 
once,  as  compared  to  19  out  of  44,  or  46.3 
per  cent  in  the  uterine  series,  facts  which 
again  point  to  the  middle,  rather  than  to  the 
end  of  the  reproductive  life  of  these  women. 

Since  the  structural  changes  in  hydatiform 
degeneration  will  be  considered  more  fully 
in  the  Mall  Memorial  Volume,  I  shall  not 
repeat  the  description  here.  Suffice  it  to 
say  that  since  I  directed  my  attention  espe- 
cially to  hydatiform  degeneration  I  have 
been  able  to  recognize  its  presence  repeatedly 
at  sight  in  relatively  young  chorionic  vesicles 
— one  centimeter  large — not  only  from  uterine 
but  also  from  tubal  pregnancies.  This  is 
true,  of  course,  especially  in  the  former,  for 
the  chorionic  vesicles  of  these  often  are 
quite  characteristic,  and  when  inspection 
with  the  unaided  eye  or  with  a  reading  glass 
under  a  magnification  of  two  diameters,  fails 
to  reveal  the  true  nature  of  the  specimen, 
examination  with  a  binocular  under  a  mag- 
nification of  ten  or  twenty  diameters  often 
does  so  at  sight. 

The  observations  reported  here  should  not 
in  themselves  be  permitted  to  change  the 
present  opinion  regarding  the  malignancy  of 
uterine  hydatiform  mole.  That  opinion  is 
based  on  specimens  which  survive  until  the 
later  months  of  pregnancy,  and  the  tendency 
to  malignancy  in  such  may  be  and  un- 
doubtedly is,  a  totally  different  one  from  that 
present  in  the  overwhelming  majority  of 
specimens  which  are  aborted  in  the  early 
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months  of  pregnancy.  The  great  frequency  of 
hydatiform  degeneration  in  uterine  abortions 
first  emphatically  asserted  by  Gierse  (1847) 
and  confirmed  with  some  qualification  else- 
where should,  however,  coimsel  every  prac- 
titioner to  be  on  the  alert,  especially  in 
cases  of  uterine  abortion. 
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IMMEDIATE  SURGICAL    MANAGEMENT  OF  ACUTE  APPENDICITIS 
IN  MILITARY  HOSPITALS 

Suggesting  a  Possible    Relationship   Between  the   Onset   of  This   Condition   in  Those 

Cases  with  a  History  of  Previous  Attacks  and  the  Present  Method  of 

Adionistehing  the  Triple  Typhoid  Vaccine 

By  HUGH  McKENNA,  M.D.,  F.A.C.S.,  Chicago 

PnukDl  of  sua.  St.  JoKpfa's  Ho^UL;  fonnoly  LieuUnint  Cokwl  Medial  CiHps,  U.  S.  A.,  uid  Chief  ol  the  Suigkal  Sovice. 
Cunp  Pike  BiK  Hospilal 

A  NY  ONE    who    has    listened    to,    and  I  wish  to  digress  at  this  stage  of  the  dis- 

/  \     practised,  the  lessons  taught  by   the  cussion  of  the  history  of  this  disease  to  give 

•i-     *■  late  John  B.  Murphy  in  the  surgical  an  account  of  what  has  been  done  at  this 

management    of   acute   appendicitis    cannot  hospital   to   bring   these   cases   under   early 

help  but  be  profoundly  impressed  with  the  surgical  observation. 

accuracy  of  his  teaching,  esjwcially  where  In  the  latter  part  of  November,  after  an 

opportunity  affords  an  extensive  observation  experience  in  handling  a  number  of  patients 

over  acute  abdominal  lesions,  suffering    with    ruptured    appendicitis    and 

This  opportunity  has  come  to  us  in  the  peritonitis  because  of  delay  in  being  sent  to 

surgical  management  of  248  cases  of  appen-  the  Base  Hospital.  I  asked  permission  of  the 

dicitis  operated  on  at  the  Camp  Pike  Base  Commanding  Officer  of  the  Hospital  and  the 

Hospital.     The   following   pathological   con-  Division  Surgeon,  to  take  this  subject  up  at 

ditions  of  the  appendix  were  found:  the  weekly  lyceum  meeting  with  the  regi- 

Acute  cases                                       143  mental    surgeons.     In    this   conference    the 

a.  Not  ruptured \2i  mortality  statistics  were  brought  out  where 

b.  Ruptured 15  operation  followed;  (a)  in  the  first  la  hours; 

Subacut\"°ai^s  ^      6  ^^   ^^  ^^^^   *'^*    V   ''°""-   ^*'^-    ^^^-     ^'^^* 

Chronk1:as«^ 6s  importance  was  directed  to  the  fact  that 

Appendicitis  obliterans.  .!!. 4  where    operation    was    performed    for    this 

248  disease  in  the  fv^st  twelve  hours  after  the 

The  feature  of  paramount  importance  in     '>™''    the   mortality   should   be   practically 

the  early  recognition  of  acute  ^pendicitis     ?''  ■?  ""i  ''f"')^  "'  "  ""P""?  surgeon  and 

is  brought  out  by  a  carefully  and  intdligently     "  "hospital  where  modern  surgical  technique 

interrogated    history.      Conviction    in    the     ''^!.J'™ '""' "'f".;. 

necessity  of  instituting  surgical  treatment        The  method  of  diagnosis  was  gone  over  in 

within  the  first  few  hours  after  the  onset  of     *e  detailed  manner  about  to  be  given  here- 

acute  appendicitis  prompts  me  to  urge  the  _  

taking  of  a  more  methodical  history,  and  the 

institution  routinely  of  a  searching  examina- 
tion in  every  abdominal  condition  in  a  patient 

seeking  advice  from  a  physician. 
I  am  of  the  opinion  that  medical  men  do  not 

frequently  get  out  of  the  patient's  history  the 

points   of   real   diagnostic   value.     Under   a 

controlled  system  of  examination  and  history 

taking,  such  as  is  required  in  this  hospital, 

it  is  interesting   to  note  how   quickly  and 

accurately  young  medical  officers  have  been 

trained   to  recognize  acute   lesions   of   the 

abdomen.  Fig.  1.    Photograi>h  of  Lieut.  D'e.  appendix. 
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s  showing  the  pathological  changes 


after  in  this  jiaper.  Much  importance  was 
attached  to  the  fact  that  all  cases  suffering 
with  pain  in  the  abdomen  should  be  sent  to 
the  hospital  immediately  even  though  the 
regimental  surgeon  did  not  make  the  diagno- 
sis of  appendicitis. 

Since  it  is  imperative  that  these  medical 
officers  not  only  keep  the  cardinal  symptoms 
of  acute  appendicitis  clearly  before  them,  but 
also  keep  in  mind  their  sequential  order  of 
occurrence.  I  am  taking  the  liberty  of  reiterat- 
ing them  here. 

1.  Pain,  cramp-like  in  character,  the  pa- 
tient stating  that  the  pain  is  in  his  stomach 
and  not  in  the  region  of  his  appendix.  The 
initial  pain,  complained  of  by  the  patient 
as  in  the  pit  of  his  stomach,  finally  becomes 
general  and  later  is  confined  to  the  McBumey 
region.  (It  is  very  strange  to  me  that  so 
many  medical  men  miss  the  significance  of 
noting  that  the  pain  comes  ^rj(,  as  many  will 

■  state  that  the  patient  was  sick  at  his  stom- 
ach, when  upon  a  close  interrogation,  the 
patient  clearly  states  that  the  nausea  came 
on  later.)  Muscular  rigidity  and  local  tender- 
ness shows  a  marked  contrast  when  compared 
with  the  opposite  side. 

2.  Nausea  or  vomiting  practically  always 
follows  and  never  precedes  the  abdominal 
pain.    Since  the  nausea  or  vomiting  may  not 


come  on  for  several  hours  to  eighteen  hours 
after  the  initial  attack,  the  patient  may  have 
been  operated  upon  before  this  symptom 
manifests  itself.  The  nausea  and  vomiting, 
as  a  rule,  is  not  repeated. 

3.  The  increase  in  temperature  is  not  of 
great  significance,  because  it  may  or  may  not 
be  present,  though  a  slight  increase  at  least 
is  usually  always  present  in  these  cases. 

4.  Leucocytosis,  when  it  is  positive,  is  a 
valuable  symptom,  and  a  differential  count 
in  order  to  show  an  increase  of  the  poly- 
morphonuclear leucocytes,  should  always  be 
made. 

I  might  take  up  much  more  time  reviewing 
other  symptoms  or  points  of  differential 
diagnosis,  but  will  content  myself  with  the 
review  of  these  important  cardinal  symptoms 
that  every  medical  man  should  keep  con- 
stantly before  him  when  he  examines  an 
acute  abdominal  condition. 

Much  interest  has  been  manifested  at  this 
camp  over  the  occurrence  of  acute  appendi- 
citis, characterized  by  some  unusual  symp- 
toms, following  inoculations  of  the  triple 
typhoid  vaccine.  The  clinical  symptoms 
would  seem  to  be  milder  than  those  observed 
in  civil  practice,  among  patients  who  have 
not  been  immunized  against  tj-phoid  and 
paratyphoid  fever.    The  blood  findings  have 
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been  of  special  interest  since  even  in  many 
of  the  well-established  inflammatory  con- 
ditions of  the  appendix  a  leucocytosis  ap- 
parently was  not  present.  The  blood  findings 
were  found  so  uniformly  to  contain  a  low 
white  cell  count  in  the  presence  of  suppura- 
tive conditions  of  the  appendix  that  it  was 
decided  to  examine  the  blood  of  a  few  hundred 
soldiers  in  good  health  who  had  previously 
received  the  triple  typhoid  vaccine. 

I  have  asked  the  Director  of  our  Laboratory 
to  make  these  examinations,  and  through 
the  courtesy  of  Lieutenant  Soloman  F.  Hoge, 
I  am  able  to  submit  the  following  report : 

This  preliminary  report  which  follows,  includes 
the  white  blood  count  of  two  hundred  persons  of  the 
Base  Hospital.  The  first  hundred  was  taken  of  the 
men  on  duty  in  the  hospital  and  were  considered 
perfectly  healthy.  The  second  hundred  was  taken 
from  men  who  had  been  in  the  hospital  for  one  or 
more  ailments  of  a  trivial  character  and  just  before 
a  discharge  from  the  hospital. 

From  the  general  condition  of  these  patients,  it 
seems  that  their  leucocytic  curves  shoidd  stand 
about  at  its  normal.  These  persons  were  chosen  in 
an  attempt  to  establish  a  measure  of  influence 
that  the  triple  t3q>hoid  vaccine  could  show  on  the 
leucoc3rte  curve  of  the  individual  and  at  the  same 
time,  if  possible,  to  give  some  clue  as  to  the  question 
of  why  so  many  cases  of  appendicitis,  acute  and 
subacute  do  not  show  a  higher  leucoc3rte  count. 

The  patients  coming  into  the  hospital  to  the 
Surgical  Service  for  observation  and  for  operation 
as  the  case  may  be,  have  all  had  at  some  time  or 
other  their  triple  typhoid  vaccine.  This  course  of 
immunization  seems  to  be  the  one  common  factor 
which  could  possibly  cause  a  transient  or  semi- 
permanent alteration  in  the  leucoc3rte  count.  Not 
being  able  to  And  definite  statistics  in  the  literature 
at  hand  covering  this  point,  it  seems  well  to  hold 
this  uppermost  in  the  course  of  our  study.  The 
technique  employed  was  similar  in  every  respect, 
and  done  by  the  same  persons,  as  those  who  made 
the  count  for  the  operative  cases.  Each  man  was 
asked  the  time  of  his  vaccination,  whether  one  or 
more  courses  of  vaccination,  and  the  reaction  that 
foUowed.  Each  person  was  questioned  and  exam- 
ined for  the  possible  condition  that  would  cause  an 
increase  of  leucocytes  at  the  time  of  the  count.  The 
relationship  to  meals,  the  factor  of  excitement, 
depression,  the  presence  and  absence  of  malarial 
history  were  all  considered,  and  where  indicating  a 
possible  influence  upon  the  leucocyte  count,  the 
patient  was  excused. 

An  inspection  of  the  findings  shows  that  the  total 
leucocyte  count  of  the  first  himdred  men  is  819,000, 
making  an  average  of  8,198.  The  total  months  of 
the  first  hundred  patients  were  609,  from  the  time 


of  vaccination  until  the  blood  count.  The  average 
number  of  months  was  6.09.  The  second  hundred 
show  a  total  count  of  729,000,  with  an  average 
count  of  7,290.  The  total  months  from  the  time  of 
vaccination  were  533,  with  an  average  of  5.33.  The 
chief  differences  in  the  comparison  of  those  with  a 
count  between  the  various  thousands,  as  shown  by 
the  table,  shows  in  the  first  hundred  ^'4"  between 
the  counts  of  four  and  five  thousand,  while  in  the 
second  hundred  the  number  is  doubled.  The  first 
hundred  of  the  series  showed  "  7  "  between  five  and 
six  thousand,  while  the  second  hundred  of  the 
series  shows  "18"  between  five  and  six  thousand, 
otherwise  the  hundreds  are  similar,  with  the  excep- 
tion that  the  second  hundred  of  a  series  shows 
"20,"  with  a  count  of  over  9000,  while  the  first 
hundred  of  the  series  shows  "35/'  with  a  count  of 
over  9000. 

Summing  up  the  two  hundreds,  we  find  that  the 
greatest  number  (43)  is  found  between  six  and  seven 
thousand.  The  next  nearest  number  (41)  is  between 
seven  and  eight  thousand.  Adding  these  two,  we 
find  84,  or  a  percentage  of  42,  between  six  and  eight 
thousand.  The  sum  of  those  less  than  7000,  is  80, 
which  gives  us  a  percentage  of  40,  with  a  leucocyte 
count  less  than  7000. 

A  review  of  the  blood  findings  submitted 
shows  that  40  per  cent  of  the  bloods  examined 
gave  a  white  cell  count  of  7000  or  under.  In 
the  event  of  these  cases  represented  in  this 
40  per  cent,  i.  e.,  those  with  a  white  cell  coimt 
of  7000  or  under,  contracting  an  inflammatory 
condition,  such  as  an  acute  appendicitis,  it 
can  be  readily  seen  that  a  white  blood  count 
of  0  to  10  thousand  would  show  a  relative 
leucocytosis. 

My  observation  over  these  cases  leads  me 
to  believe  that  the  foregoing  is  an  explanation 
of  a  large  number  of  the  low  blood  findings  in 
the  cases  of  acute  appendicitis  developed  at 
this  camp. 

Respecting  a  possible  relationship  between 
the  inoculation  of  the  triple  typhoid  vaccine 
and  the  onset  of  attacks  of  acute  appendicitis, 
I  have  the  following  facts  to  submit.  An 
examination  and  history  (which  is  still  going 
on)  have  been  made  of  over  fifty  soldiers 
suffering  with  various  inflammatory  con- 
ditions of  pyogenic  origin.  The  following 
interrogations  were  made : 

a.  What  was  the  date  of  the  triple  typhoid 
vaccination? 

b.  Did  you  have  fever  and  malaise  after 
the  inoculation,  and  if  so,  was  it  sufiicient 
to  keep  you  in  quarters  or  in  bed? 
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c.  Have  you  had  bad  teeth,  bad  tonsils, 
and  does  examination  at  this  time  show 
infections  in  the  mouth  or  throat? 

d.  Have  you  had  malaria? 

Sufficient  data  have  been  collected  to  show 
that  in  a  majority  of  cases  a  marked  reaction 
follows  the  inoculations  with  the  triple  ty- 
phoid vaccine.  Our  examinations  have  cov- 
ered a  sufficient  number  of  cases  to  say  that  it 
would  appear  that  the  reaction  following  the 
injection  of  the  triple  vaccine  is  a  predisposing 
factor  in  the  causation  of  an  attack  of  ap- 
pendicitis, particularly  in  those  cases  with  a 
■previous  history  of  appendicitis.  Whether 
this  gives  expression  by  the  formation  of  an 
embolism  from  the  vaccine  itself  or  by  caus- 
ing the  passage  of  an  embolism  from  a  point 
of  focal  infection  into  the  end  arteries  of  the 
appendix,  or  is  responsible  for  a  lymphadenitis 
that  stirs  up  a  latent  infection  in  the  lymph 
follicles  of  the  appendix,  cannot  be  stated  def- 
initely. However,  the  following  evidence  is 
suggestive  of  some  pathological  change  in  the 
lymphoid  tissue  of  the  body.  An  examination 
of  many  of  the  soldiers,  giving  severe  reaction 
following  the  triple  t3T>hoid  inoculations  in 
addition  to  clinical  manifestations  involving 
the  heart  and  kidneys,  shows  an  acute  adenop- 
athy in  various  parts  of  their  anatomy  and 
a  fair  percentage  manifests  marked  tenderness 
in  the  McBumey  region. 

It  is  thought  ^at  the  lymph  follicles  of  the 
appendix,  may  become  a  locus  minoris 
resistencia  and  therefore,  imdergo  an  early 
inflammatory  change  in  those  soldiers  suffer- 
ing with  infections  about  the  teeth  and 
mouth  when  the  infection  is  stirred  up  and 
thrown  into  the  blood  stream  by  the  vaccine 
reaction. 

These  references  to  triple  typhoid  vaccine 
are  in  no  way  to  be  construed  as  being  op- 
posed to  immunizing  against  typhoid  or 
paratyphoid  fever  as  an  experience  of  seven 
months'  observation  at  this  camp  without  a 
single  case  of  either  of  these  diseases  is 
significant  proof  of  how  invaluable  this  pro- 
phylactic measure  really  is  in  military  life. 
I  am  strongly  of  the  opinion,  though,  that 
the  triple  typhoid  vaccine  should  be  given  in 
five  or  six  inoculations  instead  of  three,  as  I 
am  quite  sure  that  the  reaction  would  be 


much  less,  the  patient  spared  from  much 
unnecessary  suffering  and  possibly  from  some 
complications. 

We  have  operated  upon  a  number  of  cases 
that  were  walking  about  in  the  wards  and 
showing  no  signs  of  discomfort.  In  one  case 
a  soldier  had  been  discharged  with  instruc- 
tions to  return  to  his  barracks,  when  a  slight 
distention  of  the  abdomen  called  for  re- 
examination, and  one  hour  later  an  operation 
revealed  a  much  distended,  suppurative 
appendix. 

In  the  early  organization  of  this  hospital 
these  patients,  as  a  rule,  had  had  their  initial 
symptoms  of  appendicitis  in  the  regimental 
infirmaries  or  barracks,  before  entering  the 
Base  Hospital  so  that  we  had  to  depend 
upon  the  history  given  by  the  patient  for  a 
diagnosis,  rather  than  upon  the  findings  at 
the  time  of  entrance  into  the  hospital.  The 
ssmoiptoms  have  been  so  mild  in  many  cases 
that  it  has  been  difficult  to  impress  the  pa- 
tient with  the  necessity  of  an  immediate 
operation;  so  that  in  a  number  of  instances, 
cases  have  gone  on  to  a  rupture  before  the 
patient  consented  to  an  operation. 

I  am  of  the  belief  that  however  slight  the 
symptoms  manifest  themselves  at  the  time 
of  tiie  patient's  entrance  to  the  hospital, 
the  initial  symptoms,  though  they  may  be 
mild,  come  in  sequential  order,  and  should 
permit  the  ward  surgeon  to  make  an  early 
diagnosis  when  these  symptoms  are  properly 
interpreted  at  the  onset  of  the  disease.  It 
is  singular  that  with  the  great  amoimt  that 
has  been  done  and  written  regarding  the  sub- 
ject of  acute  appendicitis,  still  so  many 
medical  men  fail  to  grasp  in  their  proper 
order  the  symptoms  of  this  disease.  The 
majority  of  cases  reported  in  this  paper,  at 
the  time  they  were  examined  by  me,  gave  a 
history  of  the  symptoms  previously  outlined 
in  this  paper,  and  though  these  symptoms 
were  mild  in  degree,  I  believe,  came  according 
to  the  well-established  law  in  appendicitis. 

Among  the  early  patients  operated  on,  I 
wish  to  direct  especial  attention  to  the 
history  of  a  young  medical  officer,  because  I 
believe  it  is  fairly  typical  of  many  of  our 
deceptive  cases.  Since  this  patient  is  a  doctor, 
I  am  incorporating  the  history  as  given  by 
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him.  Let  me  say  that  even  after  a  very  care- 
ful and  painstaking  examination,  it  required 
considerable  argument  to  persuade  this  officer 
that  he  was  suffering  with  an  acute  ap- 
pendicitis. 

Patient,  W.  J.  D.,  First  Lieutenant,  M.C.,  312 
Supply  Train;  born  in  Wilkesbarre,  Pennsylvania; 
age  31 ;  has  always  been  healthy,  never  having  suf- 
fered with  any  disease  of  consequence,  except  a 
mild  attack  of  malaria,  ten  years  ago.  He  has 
never  had  t3^hoid,  and  has  always  been  free  from 
constipation  previous  to  this  time.  He  received  his 
inoculations  of  triple  typhoid  vaccine  some  time 
previous  to  this  attack.  On  the  morning  of  De- 
cember 20, 19 1 7,  owing  to  constipation,  the  patient 
went  to  the  dispensary  where  he  'was  given  two 
ounces  of  castor  oil.  He  noticed  a  little  distress 
in  his  abdomen,  but  nothing  that  he  would  de- 
scribe as  pain.  He  took  care  of  his  regular  duties 
on  that  day  and  on  the  two  following  days,  but 
remained  constipated  during  this  time,  for  which 
condition  he  took  a  dose  of  epsom  salts,  which 
gave  him  immediate  relief.  On  Sunday,  the  23rd, 
the  patient  developed  an  abscess  in  the  root  of  a 
tooth  and  came  to  the  hospital  where  the  dentist 
drained  his  tooth  cavity.  He  returned  to  his  com- 
mand, and  on  the  24th  he  held  sick  caU  and  in- 
spected all  barracks,  giving  a  full  day's  work.  He 
retired  at  the  usual  time  that  evening,  and  on 
Christmas  morning,  at  two  o'clock,  he  noticed  some 
discomfort  and  soreness  in  his  abdomen,  which  he 
attributed  to  a  large  steak  he  had  eaten  the  evening 
before.  He  threw  the  covers  off  and  examined  his 
side,  and  thought  he  felt  a  mass  in  the  region  of 
his  appendix.  He  disabused  his  mind  of  the  pos- 
sibility of  his  having  appendicitis,  since  he  had  not 
had  any  appreciable  pain,  nausea,  or  vomiting  and 
contented  himself  with  the  thought  that  what  he 
actually  felt  was  impacted  faeces.  However,  at  this 
time,  he  felt  a  least  bit  nauseated.  He  immediately 
went  to  sleep  and  did  not  awaken  until  7  o'clock, 
when  he  arose,  dressed  and  took  up  his  regular 
duties;  held  sick  caU,  made  out  and  sent  in  his  sick 
report  and  went  out  for  a  walk  and  was  preparing 
to  go  to  the  dty,  but  because  of  his  experience 
during  the  night,  and  not  because  of  any  distress  or 
discomfort  at  this  time,  he  asked  one  of  his  medical 
officers,  who  happened  to  be  at  his  quarters,  to 
examine  him.  This  examination  was  made  at  12 
o'clock  mid-day.  The  examiner  was  of  the  opinion 
that  he  could  feel  some  induration  and  a  mass  in 
the  abdomen,  and  urged  the  patient  to  go  to  the 
hospital.  The  patient  decided  to  shave  and  change 
his  clothing  before  doing  so,  and  after  straightening 
up  his  work  about  his  quarters,  packed  his  own 
suit  case  and  came  to  the  hospital,  arriving  at 
4:00  p.m.  carrying  his  suitcase  and  apparently 
feeling  well. 

Examination  at  the  hospital:  pulse  76;  tempera- 
ture; 98.6;  respiration,  normal;  blood  examination, 
16,200  white  cells. 


Physical  examination:  abdomen  was  perfectly 
soft;  on  pressure  over  the  McBurney's point,  some 
tenderness  was  elicited;  on  deep  pressure  over  this 
region,  an  induration  was  perceptible  to  the  pal- 
pating fingers. 

The  patient  was  immediately  sent  to  the  operat- 
ing room,  where,  upon  opening  the  abdomen,  the 
caecum  was  found  bound  down  by  a  recent  exudate, 
the  appendix  was  located  adherent  to  the  omentum, 
lying  entirely  within  the  true  pelvis.  The  intestines 
were  carefully  packed  off  with  gauze  and  upon 
separating  down  to  the  appendix,  free  white  and 
creamy  pus  escaped.  By  a  very  careful  and  pains- 
taking blunt  dissection  with  the  gloved  fingers,  the 
appendicular  mass  was  brought  up  and  tied  off, 
without  in  any  way  contaminating  the  surrounding 
viscera.  This  pocket  was  carefully  swabbed  out 
with  sponges  moistened  in  i  per  cent  lysol,  drainage 
was  carried  into  the  bottom  of  the  cavity,  the  abdo- 
men closed  and  the  patient  placed  in  the  Fowler 
position  and  given  normal  salt  solution  according 
to  the  Murphy  plan.  The  patient  contracted 
pneumonia  during  convalescence  and  continued  the 
abdominal  drainage  for  several  months,  but  finally 
went  on  to  complete  recovery.  The  pathological 
report  of  this  case  is  given  by  Captain  M.  L.  Morris: 
''Appendix  is  6  centimeters  in  length.  Diameter  at 
widest  part  is  barely  i  centimeter.  It  is  covered 
throughout  its  whole  extent  with  a  thick  gray 
exudative  membrane  which  is  firmly  adherent  to 
surrounding  parietal  as  well  as  visceral  peritoneum. 
The  entire  distal  half  of  the  organ  is  necrotic. 
Rupture  had  taken  place  most  likdy  at  about  the 
middle  third  of  the  distal  half  of  the  organ.  The 
mesentery  is  congested,  thickened,  and  covered  by 
a  like  grayish  membrane.'' 

The  right  rectus  border  incision  has  been 
used  entirely,  A  point  is  made  of  the  in- 
troduction of  the  laparotomy  sponge  im- 
mediately upon  making  a  tiny  nick  through 
the  peritoneum.  By  pushing  the  sponge  into 
the  peritoneal  cavity  by  means  of  a  Mayo 
scissors  one  is  enabled  to  keep  the  intestines 
and  omentum  out  of  the  field  —  allowing  a 
quick  and  safe  manner  to  open  the  peritoneum 
and  protect  the  viscera  from  trauma  at  the 
same  time.  The  appendix,  in  the  large  per- 
centage of  cases,  should  be  picked  up  exposing 
only  the  caecum  which  procedure  may  be 
readily  carried  out  by  passing  the  exploring 
fingers  into  the  abdomen  along  the  inner  side 
of  the  right  abdominal  wall,  allowing  them  to 
sweep  inward  over  the  external  iliac  vessels 
until  the  meso-appendix  and  caecum  are 
grasped.  The  appendix  may  be  easily  de- 
livered unless  held  by  adhesions  or  a  recent 
exudate. 
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Our  experience  in  the  management  of. 
suppurative  appendicitis  with  rupture  has 
taught  us  that,  except  in  a  very  small  per- 
centage of  cases  with  advanced  abscess 
formation  where  the  wall  is  so  formed  that 
further  manipulation  would  allow  free  pus 
to  run  into  the  free  cavity,  the  appendix 
can  be  taken  out  successfully  and  should  be 
removed. 

I  have  made  this  statement  with  some 
reluctance,  fearing  that  physicians  may  mis- 
understand my  position  respecting  acute 
appendicitis  with  rupture;  however,  it  is 
made  on  the  basis  of  past  experience  in  not 
removing  the  appendix  if  rupture  had  oc- 
curred, depending  upon  drainage  alone;  then, 
after  recovery,  giving  instructions  to  the 
patient  to  return  for  an  operation  in  the  event 
of  subsequent  trouble.  We  have  found  that 
the  second  operation  is  difficult  owing  to 
adhesions  and  far  more  serious  than  the 
ordinary  operation  of  appendectomy.  As  a 
rule  the  patient  is  invalided  for  a  much  longer 
period,  owing  to  the  length  of  time  the  rem- 
nant of  the  appendix,  acting  as  a  foreign 
substance,  causes  drainage  to  continue. 

The  unremoved  appendix  is  much  more  apt 
to  cause  further  inflammatory  disturbance 
in  the  abdomen,  particularly  abscess  forma- 
tion in  dependent  positions. 

The  ability  of  a  surgeon  to  perform,  suc- 
cessfully, an  operation  for  the  removal  of  a 
ruptured  appendix  depends  upon  the  intelli- 
gent and  painstaking  methods  used  in  the 
operation.  With  the  field  well  packed  off  with 
gauze  pads,  and  a  line  of  cleavage  to  the 
appendix  discovered  there  is  no  reason  why 
the  surgeon  may  not  gently  remove  such  a 
necrotic  appendix,  without,  in  my  estimation, 
any  additional  risk  to  the  life  of  the  patient. 

CONCLUSIONS 

I.    The  chiefs  of  surgical  services  in  all 
Base    Hospitals    should    place    before    the 
regimental  surgeons  of  the  Division  the  im-  . 
portance  of  early  recognition  of  acute  ap- 


pendicitis, in  order  that  surgical  intervention 
may  be  immediately  instituted. 

2.  The  administration  of  the  triple  typhoid 
vaccine  in  three  doses  produces  a  marked 
reaction,  one  phase  of  which  we  believe  comes 
in  the  form  of  a  lymphadenitis,  which  con- 
dition when  produced  in  an  individual 
suffering  with  a  latent  infection  in  the  lym- 
phoid tissue  of  the  appendix  would  seem  to 
predispose  to  an  acute  attack  of  appendicitis. 

3.  The  administration  of  the  triple  typhoid 
vaccine  in  more,  but  smaller  doses  would 
probably  produce  the  same  degree  of  im- 
munity without  causing  so  severe  a  reaction. 

4.  Reliance  should  not  be  placed  upon  a 
leucocyte  count  as  a  diagnostic  symptom  in 
acute  appendicitis  unless  it  is  positive.  This 
is  particularly  true  in  a  large  percentage  of  the 
soldiers  operated  on  at  this  camp  for  this 
condition,  whose  blood  seems  to  have  been 
affected  by  some  agent  causing  a  low  white 
blood  count  to  an  extent  that  the  normal 
white  count  of  9,500  may  represent  in  these 
cases  a  relative  leucocytosis. 

5.  Whether  the  triple  vaccine  is  respon- 
sible for  the  low  white  count,  or  is  a  factor  in 
predisposing  to  acute  appendicitis,  caimot  be 
stated  definitely,  but  the  uniform  clinical 
findings,  associated  with  these  cases,  are 
very  suggestive  and  a  report  now  in  progress 
upon  the  blood  findings  made  within  the 
first  two  months  following  the  triple  typhoid 
vaccination  of  the  soldiers  of  the  present 
draft  now  being  inducted  into  service,  may 
show  even  a  lower  leucocyte  curve  than  those 
that  have  been  examined  and  who  may  have 
lost  some  of  the  effect  of  their  vaccination 
since  they  represent  a  period  of  four  to  nine 
months  after  inoculation. 

I  wish  to  take  this  opportunity  to  express  my  sincere 
thanks  to  my  Commanding  Officer,  Colonel  Joseph  Taylor 
Clarke,  to  the  Division  Surgeon,  Lieutenant  Colonel 
Robert  M.  Thornburgh;  to  my  former  Commanding 
Officer,  Lieutenant  Colonel  A.  P.  Upshur,  for  their  hearty 
co-operation  in  this  work;  also  to  Captain  Arthur  H. 
Curtis  who  has  been  associated  with  me  in  the  surgical 
management  of  this  service. 
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THE  OPERATION  OF  OMENTOPEXY  IN  CIRRHOSIS  OF  THE  LTVER 

By  ELLSWORTH  ELIOT,  Jr.,  M.D.,  and  RALPH  COLP.  M.D..  New  York 


WHILE  the  literature  contains  many 
individual  case  reports  of  the  so- 
called  Talma  operation,  or  omento- 
pexy, for  cirrhosis  of  the  liver,  and  several  ex- 
cellent collections  and  reviews  have  been  com- 
piled by  Greenough,  White,  Montprofit,  Bunge 
and  Ladenburger,  a  few  observations  made 
from  the  study  of  twenty-three  cases  operated 
upon  at  the  Presbyterian  Hospital  during  the 
last  seventeen  years  may  be  of  interest,  espe- 
cially from  the  viewpoint  of  factors  influenc- 
ing the  prognosis,  and  from  the  end-results. 

It  will  be  remembered  that  Talma,  of 
Utrecht,  conceived  the  idea  of  his  operation 
from  the  supposition  that  cirrhosis  of  the  liv- 
er was  caused  by  a  mechanical  factor;  that  is, 
he  believed  the  smaller  radicals  of  the  portal 
vein  system  were  partially  obliterated  by  the 
deposition  of  newly  formed  tissue  in  the  dis- 
eased liver  with  a  resultant  higher  pressure  in 
the  portal  vein  and  a  corresponding  effusion  of 
fluid  into  the  peritoneal  cavity.  Hence,  by 
establishing  an  aiding  anastomosis,  the  blood 
of  the  portal  system  might  be  partially  di- 
verted and  shunted  into  the  systemic  circu- 
lation. The  veins  of  the  great  omentum, 
which  drain  indirectly  into  the  vena  portalis, 
and  those  of  the  diaphragmatic  surfaces  of  the 
liver  and  spleen,  which  are  brought  to  the  op- 
posed surface  of  the  diaphragm  in  the  Talma 
operation,  were,  therefore,  utilized  as  the  means 
for  bringing  the  portal  into  contact  with  the 
systemic  through  the  internal  mammary  and 
deep  epigastric  veins. 

This  theory  has  met  with  much  opposition. 
Hale,  White,  and  Thomson  asserted  that  the 
ascites  in  cirrhosis  of  the  liver  was  due  to  a 
chronic  peritonitis  and  perihepatitis;  for  in  the 
postmortem  findings  of  ten  cases  which  sur- 
vived more  than  one  tapping,  four  had  no  cir- 
rhosis whatsoever  and  six  had  a  peritonitis,  the 
latter  due  possibly  either  to  the  tapping  or  to 
the  obliteration  of  the  diaphragmatic  lymphat- 
ics. 

Rolleston  stated  that  when  the  pressure  is 
highest  in  the  portal  vein,  the  time  when 


haematemesis  occurs,  ascites  does  not  as  a  rule 
make  its  appearance;  also,  that  in  a  cirrhosis 
of  the  liver  existing  for  many  years  without 
the  effusion  of  fluid,  ascites  may  develop  sud- 
denly. Moreover,  ligation  of  the  portal  vein 
in  animals  (perhaps  also  in  humans,  Brewer 
having  reported  one  such  supposed  case)  does 
not  result  in  ascites. 

Hahn,  Nasse,  Neckst  and  Pawlow  believed 
that  the  fluid  in  the  abdominal  cavity  might 
be  explained  by  the  fact  that  less  blood  pass- 
ing through  the  liver,  the  percentage  of  toxins 
becomes,  therefore,  higher  and  consequently 
a  lymphagogue  action  might  be  exerted.  That 
the  blood  which  had  not  passed  through  the 
liver  did  have  a  higher  percentage  of  toxins 
was  demonstrated  by  a  series  of  experiments 
on  dogs  estabUshing  an  Eck's  fistula  (com- 
munication between  the  portal  vein  and  the 
inferior  vena  cava),  with  depression,  asthenia, 
clonic  and  tonic  spasms,  and  coma  following 
the  anastomosis. 

Whether  Talma's  reason  for  his  procedure 
is  sound,  or  whether  other  factors  are  instru- 
mental is  an  open  question.  Thomson,  Dick- 
inson and  Webber  respectively,  from  post- 
mortem examinations  made  upon  operative 
cases,  found  the  peritoneal  cavity  to  be  the 
seat  of  universal  adhesions.  Possibly,  as  sug- 
gested by  Rolleston  and  Turner,  the  vascular 
channels  of  these  adhesions  carry  off  enough 
blood,  thereby  lessening  the  volimie  which 
passes  through  the  liver,  and  this  organ  is  thus 
enabled  to  detoxify  more  satisfactorily.  Their 
suggestion  perhaps  resulted  in  the  practice  of 
rubbing  the  Uver  with  gauze  at  operation  in  or- 
der to  produce  vascular  adhesions  to  the  under 
surface  of  the  diaphragm. 

In  1889,  at  the  suggestion  of  Talma,  Van  der 
Menke  made  the  first  attempt  at  an  omen- 
topexy with  a  resulting  death.  In  189 1  a  pa- 
tient of  Schley  died  of  peritonitis;  and  although 
a  case  of  Lens,  of  Holland,  lived  for  six  months, 
he  showed  no  improvement.  To  Morison,  in 
1895,  is  really  due  the  credit  for  performing 
the  first  successful  operation;  the  patient  lived 
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for  many  years  with  marked  improvement,  dy- 
ing from  an  attempt  to  repair  a  ventral  hernia 
which  had  developed  at  the  site  of  the  pre- 
vious incision.  Since  then,  there  have  been 
many  successes,  many  failures;  and  many 
changes  have  resulted  in  the  operative  tech- 
nique and  postoperative  treatment. 

Much  has  been  written  concerning  the  prop- 
er selection  of  cases.  Drummond  and  Mori- 
son  suggested  only  those  cases  whose  ascites 
was  due  to  cirrhosis  of  the  liver.  Greenough 
has  collected  from  the  literature  cases  of  an 
omentopexy  performed  for  ascites  with  rather 
discouraging  results' in  cases  of  renal  disease, 
tubercular  peritonitis,  chronic  peritonitis,  ad- 
herent pericardium,   malaria,   and  syphilis. 

Of  127  cases  of  cirrhosis  of  the  liver  ad- 
mitted to  the  Presbyterian  Hospital  in  the 
last  seventeen  years  only  23  were  chosen  for 
operation.  F.  Meleney  foimd  that  out  of  50 
cases  of  portal  cirrhosis  treated  in  the  medical 
wards,  10  were  transferred  for  operation.  As  a 
rule  only  those  patients  were  selected  who  ap- 
peared to  have  enough  resistance,  and  who  had 
little  or  no  evidence  of  nephritis  or  cardio- 
vascular disease. 

ETIOLOGICAL  FACTORS  OF  THE  CIKRHOSIS 

Eighteen  cases  were  undoubtedly  due  to  ex- 
cessive use  of  alcohol;  in  2  cases  syphilis  was 
the  cause ;  in  i  the  cause  was  imknown,  and  in 
2  the  ascites  was  associated  with  an  enlarged 
liver  secondary  to  cardiovascular  disease.  One 
of  these  last  mentioned  cases  died  of  acute  car- 
diac dilatation  directly  after  operation.  The 
other,  three  years  after  operation,  is  still  alive 
and  greatly  improved,  almost  equaling  in  the 
duration  of  the  "cure,"  the  case  reported  by 
Primrose,  of  Canada,  of  a  cardiac  who,  tapped 
at  least  once  a  week  during  a  long  period  of 
time,  was  relieved  from  further  paracentesis 
for  four  years  by  an  omentopexy.  The  follow- 
ing is  a  brief  outline  of  the  authors'  case. 

M.  B.,  age  34,  nationality,  Irish;  white;  female; 
married.  (Referred  by  Dr.  Jeffrey.)  The  patient  was 
admitted  January  4,  1915,  and  (Hscharged  February 
16,  191 5.  A  diagnosis  was  made  of  cirrhosis  of  the 
liver  with  ascites  and  chronic  cardiac  valvular  dis- 
ease with  auricular  fibrillation.  The  chief  complaint 
was  swelling  of  the  abdomen.  The  family  history 
was  irrelevant.  The  patient  had  scarlet  fever  as  a 
child,  rheumatic  fever  at  23,  with  cardiac  injury  and 


joint  swelling,  and  mild  recurrent  attacks  of  rheu- 
matic symptoms  since.  The  menses  have  been  reg- 
ular. The  patient  has  been  married  1 2  years  and  has 
three  children  living  and  well.  There  had  been  a 
stillbirth  three  years  ago.  There  was  no  history  of 
alcoholism,  and  syphilis  was  denied  by  name  and 
symptom. 

The  onset  of  the  abdominal  swelling  had  been 
gradual,  appearing  first  about  one  and  a  half  years 
ago,  and  accompanied  by  swelling  of  the  feet.  The 
symptoms  were  worse  at  night.  For  the  past  year 
the  patient  has  suffered  from  gaseous  eructations, 
nausea  and  vomiting.  Orthopnoea  has  been  a  con- 
stant symptom  from  the  beginning  of  her  illness.  For 
three  weeks  before  admission,  the  patient  was  forced 
to  take  to  her  bed  because  of  severe  dyspnoea. . 

Physical  examination  shows  a  poorly  developed, 
thin,  and  slightly  dyspnoeic  woman.  The  abdomen 
is  very  large,  and  there  are  definite  signs  of  fluid  and 
marked  oedema  of  the  lower  extremeties.  The  heart 
is  hypertrophied,  the  apex  in  the  sixth  space;  16  cen- 
timeters to  the  left  of  the  midline  sounds  are  irreg- 
ular in  force  and  frequency.  The  systolic  murmur 
at  apex  is  transmitted  to  axilla,  and  there  are  rough 
systolic  and  diastolic  murmurs  over  the  base.  After 
paracentesis,  the  liver  edge  felt  as  a  hard,  irregular, 
nodular  mass,  about  one  inch  below  the  costal  arch. 
The  spleen  is  not  palpable. . 

The  urine  is  clear,  amber  colored,  without  albu- 
min, and  with  a  specific  gravity  of  1025.  There  are  a 
few  pus  cells.  Phthalein  test:  color  in  ten  minutes, 
43  per  cent  in  two  hours.  . 

Blood  count:  white  blood  corpuscles  5,400;  poly- 
morphonuclears 72  per  cent;  haemoglobin,  80  per 
cent.  The  Wassermann  is  negative  in  both  antigens. 
Blood  pressure  132-72.  Von  Pirquet's  test  was 
slightly  positive;  Moro  test  negative. 

The  ascitic  fluid  showed  a  specific  gravity  of  1020; 
it  was  cloudy,  yellow,  and  showed  a  small  amount  of 
sediment.  NaCl.  717.  Polymorphonuclears  10  per 
cent;  lymphocytes  90  per  cent. 

Electrocardiogram  tracings  show  auricular  fibrilla- 
tion and  ventripular  extra  systoles. 

On  January  i,  191 5,  the  patient  was  tapped  and 
6,000  cubic  centimeters  of  fluid  obtained;  on  Janu- 
ary 7,  5, 600  cubic  centimeters;  on  January  23, 7,000 
cubic  centimeters;  and  on  February  10, 1915, 10,000 
cubic  centimeters.  On  February  11,  1915,  an  omen- 
topexy was  done  under  novocaine.  The  liver  was 
found  to  be  large  and  rough  with  evidence  of  chronic 
passive  congestion. 

The  patient  was  discharged  as  improved,  Febru- 
ary 16,   1915,  following  an  uneventfxd  recovery. 

Our  follow-up  notes  states  that  on  May  2,  191 5, 
the  patient  feels  weU,  has  no  orthopncea,  but  there 
are  signs  of  fluid.  On  May  25, 1915,  the  patient  was 
tapped  and  6,000  cubic  centimeters  of  fluid  obtained. 
Notation  of  August,  1916,  states  that  no  tapping  has 
been  done  for  the  past  year.  The  patient  works 
aroimd  the  house  and  her  appetite  is  good.  Novem- 
ber, 1916:  the  patient  feels  very  well  but  is  slightly 
dyspnoeic;  there  is  little  fluid  in  the  abdomen.  Feb- 
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ruary,  1917:  the  patient  feels  very  well.  December, 
191 7 :  fluid  has  collected  in  the  abdomen  very  slowly; 
11,000  cubic  centimeters  removed. 

AGE  INCIDENCE 

It  may  be  doubted  whether  age  is  a  factor 
of  importance,  but  it  does  appear  that  before 
the  age  of  twenty  and  after  the  age  of  forty 
the  death  rate  is  higher.  There  were  2  cases 
under  twenty  years  of  age  and  both  died. 
From  the  second  to  the  fourth  decade  the  mor- 
tality was  16  per  cent,  from  the  fourth  to  the 
sixth,  60  per  cent;  and  all  cases  that  were  more 
than  sixty  years  succumbed  to  the  operation. 

SYMPTOMS  AND  PHYSICAL  FINDINGS 

Ascites  was  the  cardinal  symptom  for  which 
the  operation  was  performed.  This  was  pres- 
ent to  a  variable  extent  in  the  23  cases.  Eleven 
had  oedema  of  the  lower  extremities;  morning 
nausea  was  troublesome  in  9; 'jaundice  was 
present  in  4  and  haematemesis  occurred  in  but 
2  patients.  Of  14  cases  noted  in  the  physical 
examination  as  being  poorly  nourished  and 
emaciated  with  the  thin  drawn  face,  and  the 
reddened  nose  with  dilated  venules,  43  per 
cent  succumbed  to  the  operation.  Oi  8  cases 
having  definite  cardiac  disease,  3  with  auricu- 
lar fibrillation,  2  with  myocarditis,  3  with  rel- 
ative mitral  insuflSciency,  70  per  cent  died.  In 
those  cases  where  dilatation  of  the  deep  epi- 
gastric and  internal  mazmnary  veins  indicated 
the  establishment  of  compensatory  circula- 
tion, 50  per  cent  died  shortly  after  operation. 
This  may  show  that  where  the  portal  channels 
were  so  obstructed  as  to  force  hypertrophy  of 
collaterals,  operative  interference  was  of  little 
value,  the  functional  liver  tissue  being  inade- 
quate for  the  demands. 

RAPIDITY  OF  THE  ONSET  OF  SYMPTOMS 

There  is,  indeed,  an  interesting  relationship 
between  the  suddenness  with  which  symptoms 
develop  and  the  prognosis.  In  2  cases  ascites 
developed  within  three  months  and  both  died. 
of  4  cases  where  the  ascites  was  of  six  months' 
duration,  3  died;  of  7  cases  where  the  ascites 
developed  over  an  extended  period  of  one  year 
or  longer,  there  was  no  mortality.  It  is  quite 
evident  then,  that  the  slower  the  effusion  into 
the  peritoneal  cavity,  which  perhaps  may  be 
considered  a  gauge  of  the  rapidity  of  the  path- 


ological process,  the  better  the  operative  prog- 
nosis. Whether  the  number  of  ante-operative 
tappmgs,  which  were  always  greater  where  the 
disease  was  rapid  in  onset,  are  of  any  prognos- 
tic value  may  be  gathered  from  the  following 
tables:  4  cases  tapped  15  to  25  times,  mor- 
tality 75  per  cent;  5  cases  tapped  6  to  10 
times,  mortality  50  per  cent;  14  cases  tapped 
I  to  5  times,  mortality  30  per  cent. 

AN-ffiSTHESIA  AND  THE  TYPE  OF  OPERATION 

As  far  as  the  anaesthesia  is  concerned,  some 
cases  were  operated  upon  under  cocaine  and 
novocaine,  and  some  imder  a  general  anaes- 
thetic of  gas  and  ether,  the  former  with  a  mor- 
tality of  29  per  cent,  the  latter  with  a  death 
rate  of  37  per  cent.  While  many  authorities 
claim  that  the  anaesthesia,  whether  local  or 
general,  has  little  or  no  effect,  it  must  not  be 
forgotten  that  most  cases  of  cirrhosis  of  the 
liver  are  due  to  alcohol  and  that  in  this  group, 
the  risk  of  an  anaesthesia  is  relatively  great. 
The  same  risk  may  be  increased  stiQ  further 
by  an  associated  nephritis.  The  operation 
with  local  anaesthesia  is  easily  borne  if  the  pa- 
rietal peritonexmi  is  carefully  infiltrated,  and  if 
no  undue  traction  is  made  in  drawing  the 
greater  omentum  into  the  woxmd.  Further- 
more, a  local  anaesthesia  diminishes  the  risk  of 
postoperative  pneumonia  and  largely  elimi- 
nates postoperative  nausea  and  vomiting,  and 
consequently,  the  frequency  of  a  subsequent 
ventral  hernia,  although  a  rare  complication. 

The  operation  itself,  as  originally  planned 
by  Talma  and  carried  out  by  Morison  has  un- 
dergone many  subsequent  modifications.  Mor- 
ison and  Drummond  advocated  an  incision 
from  the  ensiform  cartilage  to  the  xmibilicus 
through  which  the  peritoneum  was  opened, 
and  a  portion  of  the  anterior  surface  of  the 
great  omentum  sutured  to  the  posterior  sur- 
face of  the  parietal  peritoneum.  The  liver 
and  spleen  had  been  previously  vigorously 
rubbed  with  gauze,  so  as  to  promote  and  en- 
coiurage  vascular  adhesions  to  the  diaphragm. 
This  practice  obviously  was  attended  with 
much  shock. 

Nareth  modified  this  by  bringing  the  omen- 
tal tab  in  between  the  recti  muscles  and  their 
fascia,  to  a  position  directly  beneath  the  sur- 
face of  the  ^n. 
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Schiassi,  of  Bologna,  sutured  the  omentum 
to  the  posterior  surface  of  the  peritoneum  and 
to  the  preperitoneal  space,  sewing  tightly  the 
anterior  sheaths  of  the  recti  in  the  midline  so 
as  to  insure  a  firm  closure. 

Greenough,  in  his  collection,  states  that  the 
method  of  Talma  and  Morison  used  in  68  ca- 
ses showed  improvement  in  41  per  cent  and  a 
mortality  of  32  per  cent;  while  the  method  of 
Schiassi  used  in  23  cases  gave  43  per  cent 
improvement  and  a  mortality  of  17  per  cent. 

The  Mayos  make  an  incision  over  the  right 
side  of  the  liver  in  line  with  the  deep  epigas- 
tric and  internal  mammary  vessels  so  that  a 
thorough  exploration  can  be  made.  About  4 
inches  below,  a  second  incision  is  made,  through 
the  rectus  down  to  the  posterior  sheath.  A 
tab  of  omentum  is  then  drawn  from  the  upper 
incision  down  into  the  pocket  formed  by  the 
posterior  sheath  of  the  rectus  and  the  muscle 
itself.  This  may  be  done  on  both  sides  and  the 
intervening  segment  of  the  omentum  sutured 
to  the  parietal  peritoneum. 

In  the  present  series,  the  type  of  operation 
prior  to  1908  was  that  advocated  by  Morison; 
subsequent  to  1908,  the  method  of  Schiassi 
was  adopted,  with  sUght  modifications.  Or- 
dinarily, a  three-inch  incision  is  made  in  the 
midline  about  two  inches  below  the  ensiform 
cartilage,  the  fascia  of  the  linea  alba  divided, 
the  recti  retracted  to  either  side,  and  the  pos- 
terior sheath  and  the  peritoneum  incised.  The 
fluid,  remaining  after  a  paracentesis  twenty- 
four  hours  before  operation,  is  further  aspi- 
rated by  suction  through  a  metal  catheter. 
In  withdrawing  the  omentum,  care  is  taken 
not  to  distort  the  position  of  the  transverse 
colon.  A  vascular  portion  of  the  omentum  is 
then  sutured  to  the  posterior  surface  of  the 
parietal  peritoneum  with  interrupted  chromic 
catgut;  further,  the  tongue  of  the  omentum  is 
sutured  lightly  to  the  posterior  sheath  of  the 
rectus  in  the  preperitoneal  space  and  to  the 
edge  of  the  rectus  muscle.  Then,  the  sutured 
sheath  of  the  rectus  is  closed  with  interrupted 
chromic  catgut,  and  continuous  silk  is  used  to 
close  the  skin.  After  the  sterile  dressing,  a 
tight  binder  is  applied,  and  directions  given 
that  in  case  of  vomiting  the  patient  should  re- 
ceive manual  support.  The  operation  as  a 
rule  requires  about  thirty  minutes. 


In  the  early  cases  of  omentopexy,  drainage 
of  the  peritoneum  was  employed.  It  was  later 
omitted  for  several  reasons.  First,  the  drain- 
age tract  might  act  as  an  entrance  for  infec- 
tion; and  furthermore,  some  patients  drain 
enormous  quantities  of  fluid,  which  resulted 
fatally  in  one  case  in  spite  of  saline  given  by 
hyperdermoclysis,  proctoclysis,  and  intrave- 
nously. Where  drainage  is  omitted,  some  claim 
there  is  danger  from  the  mechanical  effects  due 
to  the  reaccumulation  of  fluid  after  operation. 
But  should  this  occur,  should  the  fluid  be- 
come suflScient  in  amount  to  embarrass  either 
the  heart  or  respiration,  paracentesis  may  be 
employed  at  any  time  forty-eight  hours  after 
operation.  One  advantage  claimed  for  drain- 
age is  that  through  the  formation  of  adhesions 
the  peritoneal  cavity  is  partially  obliterated, 
and  hence  the  space  is  restricted  for  the  subse- 
quent accumulation  of  fluid.  Ito  and  Omi 
have  shown  that  in  dogs  the  peritoneal  cavity 
might  be  obliterated  by  tamponade  of  the  ab- 
dominal cavity  for  twenty- four  hours;  yet  it 
is  very  doubtful  whether  even  partial  oblit- 
eration occurs  in  man.  In  his  collection  of  54 
cases,  Greenough  states  that  drainage  was  in- 
stituted in  twenty,  with  a  resultant  mortality 
of  50  per  cent;  while  in  the  34  cases  where  the 
drainage  was  omitted,  there  was  a  death  rate 
of  14  per  cent.  In  the  present  series,  drainage 
was  employed  in  5  cases,  a  mortality  of  80  per 
cent  resulting;  while  in  the  18  cases  where  it 
was  not  used,  there  were  seven  deaths,  or  38 
per  cent.  Practically  all  surgeons  have  agreed 
that  drainage  is  unnecessary,  of  no  distinct  ad- 
vantage, and  certainly  multiplies  materially 
the  operative  risk. 

APPEARANCE  OF  THE  LIVER 

The  appearance  of  the  liver  at  operation  is 
usually  either  hypertrophic  or  atrophic.  In 
the  present  series,  there  were  3  cases  of  en- 
larged liver,  one  of  which  died;  while  of  13  ca- 
ses of  a  small  and  shrunken  liver,  7  died  after 
operation.  In  Greenough's  summary,  there 
are  15  cases  of  an  enlarged  liver,  3  of  which 
died  after  operation,  and  9,  or  60  per  cent, 
showed  improvement;  and  in  37  cases  of  an 
atrophic  liver,  1 1,  or  29  per  cent,  died  after  op- 
eration, while  36  per  cent  were  improved. 
White,  in  his  collection  of  106  cases,  mentions 
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the  pathology  of  the  liver  and  derives  the  fol- 
lowing statistics: 

Hypertrophic,  24;  cured,  10;  improved,  6; 
unimproved,  3;  died,  5. 

Atrophic,  82;  cured,  38;  improved,  7;  un- 
improved, 10;  died,  27. 

POSTOPERATIVE  COURSE 

There  were  eight  postoperative  deaths  in 
this  series,  seven  occurring  within  the  first 
eight  days  and  one  on  the  seventeenth  day  af- 
ter operation.  Of  these  eight  deaths,  six  were 
due  to  a  combination  of  cholaemia  and  uraemia; 
one  was  due  to  a  cardiac  failure,  and  one  the 
result  of  a  mesenteric  thrombosis.  A  brief 
resume  of  the  last  mentioned  case  is  herewith 
appended : 

J.  M.,  age  50,  male;  married;  German;  fish  dealer. 
The  patient  was  admitted  January  24,  1916,  died 
February  28,  19 16.  Diagnosis:  cirrhosis  of  the  liver. 
The  family  history  is  irrevelant.  The  patient  is 
markedly  alcoholic  having  taken  large  amounts  of 
whiskey  daily  for  the  past  ten  years.  Three  weeks 
before  admission  he  noticed  a  gradual  swelling  of  the 
abdomen,  w^ith  a  progressive  feeling  of  great  weak- 
ness, and  morning  nausea  with  vomiting.  There 
were  no  haemorrhages  from  the  nose,  mouth,  or  rec- 
tum. Physical  examination  shows  a  markedly  ema- 
ciated man,  slightly  jaundiced,  accentuated  aortic 
second  sound.  There  is  marked  ascites  and  general 
condition  of  arteriosclerosis.  The  urine  is  clear  am- 
ber, specific  gravity  1030;  albumin  faint  trace,  hya- 
line and  granular  casts.  The  blood  count  showed 
white  blood  corpuscles  6,000;  polymorphonuclears 
70  per  cent.  The  Wassermann  was  negative  in  both 
antigens. 

January  26,  1Q16.  Patient  tapped  and  2,000  cubic 
centimeters  withdrawn.  February  q,  1916,  6,000  cu- 
bic centimeters  withdrawn,  February  18,  omen- 
topexy was  done  under  gas  and  ether — time  20  min- 
utes. The  liver  was  found  to  be  small  and  nodular. 
February  23,  temperature  103°  and  patient  feels 
comfortable.  The  abdomen  is  soft,  slightly  distend- 
ed. February  26,  temperature  daily  reaches  103°. 
The  wound  is  clean.  Distention  is  but  little  relieved 
by  colon  irrigation.  Paracentesis  removed  2,5000  cu- 
bic centimeters  of  dark  brown  fluid.  Analysis  of  the 
fluid  showed  protein,  i  per  cent;  much  pus;  poly- 
morphonuclears 68  per  cent.  February  27,  the  ab- 
domen was  soft  except  in  the  right  lower  quadrant 
and  around  to  the  flank  where  there  is  moderate  ri- 
gidity. The  patient  breathes  rapidly  but  the  lungs 
are  clear.  Tfiere  is  slight  nausea  with  vomiting  of 
greenish  fluid,  not  faecal.  February  28,  the  patient 
is  very  restless,  irrational,  and  cyanotic.  The  abdo- 
men is  soft.   Death  in  coma. 

Autopsy  by  R.  A.  Lambert.  The  liver  weighs 
1950  grams  and  is  typically  hobnail.  There  is  throm- 


bosis of  the  superior  mesenteric  vein  just  below  the 
mouth  of  the  splenic  vein.  Acute  diffuse  purulent 
peritonitis. 

Of  the  75  cases  of  postoperative  death  col- 
lected by  White,  14  died  of  peritonitis;  12  of 
uraemia;  10  of  shock  and  cachexia;  3  of  haemat- 
emesis;  and  2  of  intestinal  obstruction.  It 
is  interesting  to  note  that  two  of  our  cases  died 
from  what  was  presumably  acute  hepatic  in- 
sufficiency —  the  latter  characterized  by  a 
complete  group  of  nervous  symptoms,  so 
marked,  that  in  one  case  a  diagnosis  of  menin- 
gitis was  made.  It  will  be  remembered  that 
Morison  reported  a  similar  occurrence  in  a 
case  where  undue  excitement  and  depression 
prevailed  after  operation.  At  that  time,  this 
was  thought  due  to  the  injurious  effects  of 
turning  the  stream  of  portal  blood  into  the 
systemic  circulation.  It  may,  indeed,  be 
doubted  whether  the  anastomosis  is  effective 
in  so  brief  a  p>ostoperative  pieriod;  specimens 
taken  at  the  autopsies  of  these  two  cases  and 
of  one  which  died  six  weeks  after  operation 
showed  no  macroscopic  signs  of  newly  formed 
blood  vessels.  Unfortunately,  microscopic 
sections  were  not  made. 

Herewith  is  given  a  summary  of  two  cases 
which  showed  marked  symptoms  of  nervous 
character  after  operation. 

E.  K.,  age  ig,  American;  schoolgirl;  single.  Ad- 
mitted January  18,  191 5;  died  February  15.  191 5. 
Diagnosis:  cirrhosis  of  the  liver.  The  family  history 
is  irrevelant.  At  the  age  of  five,  the  patient  had  had 
measles  and  scarlet  fever,  with  no  sequelae.  The  pa- 
tient's menses  were  regular,  syphilis  was  denied,  and 
she  made  no  use  of  alcohol.  For  the  past  six  months 
the  patient  has  noticed  a  gradual  swelling  of  the  ab- 
domen with  no  other  symptoms.  She  was  tapped 
three  times  in  the  last  two  months  before  admission, 
the  last  tapping  being  five  days  before  admission. 
Physical  examination  showed  a  very  emaciated,  poor- 
ly nourished  girl,  with  no  other  abnormalities  except 
marked  ascites.  The  urine  was  clear  amber  color, 
specific  gravity  1030,  and  was  negative  as  to  albu- 
min and  microscopic  examination.  The  blood  count 
showed  1 2,000  white  blood  corpuscles,  polymorpho- 
nuclears 75  percent.  The  Wassermann  was  negative  in 
both  antigens;  von  Pirquet  negative;  stools  negative 
for  parasites;  phthalein  test  showed  color  in  ten  min- 
utes, 41  per  cent  in  two  hours. 

February  i,  1915,  omentopexy  was  done,  under 
gas  and  ether.  The  liver  was  found  to  be  small,  hard 
and  of  hobnail  appearance.  Nine  thousand  cubic 
centimeters  of  clear  amber  fluid   were  aspirated. 

February  13,  191 5.    For  past  few  days  the  patient 
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has  been  getting  very  apathetic  and  there  are  signs 
of  a  reaccumulation  of  abdominal  fluid.  February 
14,  the  patient  is  very  stuporous  and  has  suffered 
three  periods  of  excitement  during  which  she 
screamed  and  bit,  and  gave  no  response  to  questions. 
Paracentesis  of  the  abdomen  relieved  the  patient  of 
10,000  cubic  centimeters  of  clear  amber  fluid.  Feb- 
ruary 1 5,  the  patient  is  very  stuporous  and  has  voided 
very  little  urine  today.  Up  to  the  present  a  normal 
quantity  of  urine  was  voided  which  was  negative  to 
examination.  No  abnormality  was  observed  in  re- 
gard to  the  abdomen  except  the  reaccumulation  of 
fluid.  The  patient  died  in  convulsions.  Autopsy 
showed  a  liver  weighing  750  grams,  of  typical  hob- 
nail cirrhosis  appearance.  The  kidneys  were  normal. 

J.  C,  age  12;  single;  schoolgirl;  Bohemian.  Ad- 
mitted January  15,  191 7;  died  February  8,  191 7. 
Diagnosis:  cirrhosis  of  the  liver.  One  sister  died  at 
the  age  of  19,  from  cirrhosis  of  the  liver,  thought  to 
be  syphilitic.  The  patient  had  measles  at  the  age  of 
three  with  no  sequelae.  The  patient  had  always  been 
well  until  the  onset  of  present  illness.  She  had  never 
used  alcohol.  For  two  weeks  previous  to  admission, 
the  patient  noticed  that  the  abdomen  was  increasing 
progressively  in  size.  She  had  no  pain,  no  nausea 
and  no  vomiting.  She  had  noticed  no  swelling  of  the 
legs.  She  urinated  five  and  six  times  a  day  and  twice 
at  night.  Physical  examination  revealed  a  very  thin 
little  girl,  with  no  stigmata  of  congenital  syphilis. 
The  abdomen  was  filled  with  fluid  but  no  masses 
could  be  made  out.  (Edema  spread  over  sacrum, 
legs  and  ankles. 

On  January  16,  191 7,  6,000  cubic  centimeters  of 
pale  amber  fluid  were  removed  by  paracentesis.  The 
laboratory  examination  reported  the  fluid  to  be  as- 
citic, with  specific  gravity  of  1013,  protein  5  per 
cent,  NaCl  6.4  grams  per  liter.  Cellular  examination 
showed  polymorphonuclears  i,  lymphocytes  48, 
endothelial  cells  41,  degenerated  cells  10  per  cent. 
The  urine  was  clear  amber,  specific  gravity  1030; 
albumin  negative;  microscopical  examination  nega- 
tive. The  Wassermann  was  negative  in  both  anti- 
gens. A  guinea  pig  inoculated  with  ascitic  fluid  at 
autopsy  showed  no  tuberculosis. 

February  2,  191 7.  Omentopexy  under  gas  and 
ether.  The  liver  was  very  small,  hard  and  nodular. 
February  3,  the  patient  is  very  comfortable.  Feb- 
ruary 4,  the  patient  screams  with  pain  and  points  to 
upper  abdomen.  She  seems  stuporous.  The  abdo- 
men is  soft  without  rigidity,  but  distended;  no  vomit- 
ing, no  nausea.  No  relief  from  colon  irrigations.  She 
voids  normally.  February  5,  the  patient  appears 
slightly  better.  February  6,  she  has  signs  very  sug- 
gestive of  meningitis.  The  arms  and  legs  are  flexed, 
neck  slightly  rigid;  suggestive  Kernig  sign.  Lumbar 
puncture  showed  no  increased  pressure.  Ten  cubic 
centimeters  of  clear  fluid  were  withdrawn;  4  cells. 
The  Noguchi  was  negative;  Wassermann  negative; 
no  tubercle  bacilli  were  found.  February  8,  191 8, 
the  patient  died  in  coma. 

Autopsy.  The  liver  weighs  760  grams  and  mea- 
sures 18  X  13  x  7  centimeters.    It  is  small,  firm,  with 


projecting  masses  from  i  to  6  millimeters.  The  tis 
sues  between  liver  nodules  are  opaque  and  yellow. 
Miscroscopic  examination.  The  cells  of  the  liver 
seem  swollen  and  hyaline;  innumerable  groups  of 
cells  are  evidently  regenerating  from  radicals  of  bile- 
ducts.  The  lobular  structure  of  the  cells  is  entirely 
lost.  The  spleen  is  slightly  enlarged.  The  kidne3rs 
are  normal.  The  great  omentum  is  adherent  to  line 
of  incision  and  infiltrated  with  a  large  extensive 
haemorrhage.  Haemorrhage  is  also  present  in  the 
right  lung,  but  very  small  beneath  pleura.  The  cause 
of  death  is  thought  by  Dr.  G.  MacKenzie,  patholo- 
gist, to  be  hepatic  insufficiency  with  amino-acid 
poisoning.  The  pain  was  caused  by  haemorrhage  into 
the  omentum  and  haemorrhages  were  thought  to  be 
due  to  the  insufficient  formation  of  fibrinogen  by 
the  liver. 

END-RESULTS 

When  it  comes  to  the  ultimate  question  of 
the  actual  benefit  derived  from  the  operation, 
the  criterion  necessarily  must  be  the  relief  of 
the  symptom  for  which  the  operation  was  de- 
signed, namely,  the  diminution  in  the  number 
of  tappings  and  the  final  disappearance  of  the 
peritoneal  fluid.  The  seven  cases  of  which  we 
have  postoperative  records  show  the  following: 


Ante-operative  Tappings 

Case  I. 

7  in  2  months 

I  in  I  month 

35  in  13  months 

33  in  16  months 

Case  3. 

6  in  4  months 
Case  3. 

iz  in  4  months 
(Average  about  z  2  days.) 
Case  4. 

X 

Case  5. 

4  in  28  days 

(Average  about  8  days.) 
Case  6. 

3  in  6  months 

Case  7. 

Never  tapped. 


Postoperative  Tappings 


3  in  5  months 

o  in  last  16  months 


o  in  last  1 1  months 
o  in  last  4  months 

o  in  I  year,  3  months 

6  in  54  days. 

At  present  intervals  over  14  days 

3;  I  after  5  months,  i  after  9 
months 

No  tapping  for  past  3  years. 


Therefore,  in  7  cases  under  observation 
from  three  months  to  three  years  after  oper- 
ation, definite  benefit  has  been  derived.  Of 
the  8  fatal  cases  after  the  omentopexy,  i  died 
at  four,  I  at  three,  and  i  at  nine  months  re- 
spectively, with  no  benefit.  Five  cases  left  the 
hospital  as  improved,  but  all  trace  of  them  was 
lost.  Of  the  7  previously  cited  recoveries,  ven- 
tral hernia  at  the  site  of  incision  was  the  sole 
complication  observed. 

In  reviewing  his  16  cases.  Grey  Turner  re- 
ported s  postoperative  deaths  vnthin  a  few 
days;  3  from  pneumonia;  i  from  uraemia,  and 
I  from  cholaemia.    Of  the  11  who  survived,  5 
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died  subsequently,  leaving  6  alive  and  well 
seven  months  to  seven  years  after  operation. 
This  author  believes  that  the  operation  proved 
successful  where  ascites  was  due,  not  to  tox- 
aemia, but  to  portal  obstruction;  furthermore, 
that  this  may  be  indicated  when  several  tap- 
pings had  caused  no  material  disturbance;  and 
patients  with  rapid  emaciation,  slight  jaun- 
dice, and  cedema  of  the  extremities  should  not 
be  considered  as  suitable  risks.  Ladenburger 
advises  operation  as  soon  as  the  case  is  diag- 
nosed as  ascites  due  to  portal  obstruction,  and 
when,  after  the  first  tapping,  there  is  a  reac- 
cumulation  of  fluid.  Welp  and  Montprofit  are 
even  more  radical,  advising  immediate  oper- 
ation. We  have  always  believed  it  best  to  tap 
at  least  once  and  even  more,  before  the  oper- 
ation; for  occasionally  a  patient  will  go  into 
absolute  collapse  foUowing  paracentesis;  and 
rarely  after  a  tapping  or  two  will  the  patient 
have  a  return  of  ascites. 

At  the  French  Surgical  Congress  in  1904, 
Professor  Montprofit,  in  an  analysis  of  224 
cases  collected  from  the  Uterature,  deduced 
some  interesting  statistics  as  far  as  end-results 
are  concerned.  Eighty-four  cases,  or  38  per 
cent,  died  within  the  first  month  —  some  from 
postoperative  shock;  9  from  peritonitis;  7 
from  compHcations  of  the  heart,  lungs  and 
kidneys;  30  from  late  causes  of  cirrhosis;  8 
from  stomach  compUcations;  4  from  renal 
disease.  Eleven  cases  were  not  followed  up, 
and  25  cases  were  not  improved.  Twenty-six 
cases  were  tapped  at  long  interv^als  and  com- 
plained less  of  bleeding.  Seventy  cases  were 
therapeutic  cures;  that  is,  either  the  ascites 
had  disappeared  or  the  haemorrhages  were 
arrested. 

Bunge  in  his  collection  of  273  cases  states: 

Per  Cent 

57  died  in  one  month 20.8 

90  not  improved 32.9 

35  improved 12.4 

91  cured  of  ascites 33 .0 


White,  excluding  from  Bunge^s  statistics 
and  Montprofit  *s  table  the  doubtful  and  val- 
ueless case  reports  and  cases  other  than  those 
of  cirrhosis,  collected  227  cases: 

Per  Cent 

Deaths,  75 33 

Failures,  34 15 

Improved,  29 13 

Cured,  84 37.3 

Number  of  Cases 

Cured  for  6  mos.  to  i  year 7 

Cured  from  i  to  2  years 7 

Cured  from  2  to  3  years 17 

Cured  for  3  years 5 

SUMMARY 

In  regard  to  the  prognosis,  probably  the 
most  favorable  cases  are  those  between  the 
second  and  fourth  decade,  fairly  well  nour- 
ished, without  severe  nephritis,  without  car- 
diac lesions,  without  signs  of  compensatory 
circulation,  which  have  stood  a  few  tappings 
(not  more  than  five),  in  which  the  disease  has 
come  on  gradually  and  slowly,  —  the  symp- 
toms extending  over  a  year, —  where  the 
liver  was  of  the  hypertrophic  variety,  and  for 
which  an  operation  of  omentopexy  was  per- 
formed of  the  Schiassi  type,  without  drainage, 
preferably  under  local  anaesthesia.  That  the 
operation  is  of  benefit  in  carefully  selected 
cases,  there  can  be  no  doubt. 
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DEPARTMENT  OF  TECHNIQUE 

INCOMPETENCY  OF  THE  URETEROVESICAL  VALVES  NOT  DUE 
TO  OBSTRUCTION 

By  THOMAS  N.  HEPBURN.  M.D.,  F.A.C.S..  Hartfokd,  Consecticot 


INCOMPETENCY  of  ureterovesical  valves 
not  the  result  of  intravesical  pressure  is  quite 
uncommon  so  far  as  we  know  by  reported 
cases.  Hagner,'  in  1908  and  again  in  1912,  re- 
ported 4  cases  of  regurgitation  of  bladder  fluid 
around  a  catlieter  in  the  ureter.  He  believes  this 
phenomenon  occurs  only  in  "chronic  inflamma- 
tory diseases  of  the  ureteral  orifices  and  is  pro- 
duced by  infiltration  and  cicatricial  tissue  forma- 
tion in  this  region  which  causes  a  destruction  of 
the  valve-like  arrangement  in  the  normal  ureteral 


Fig.  1.  Shows  the  bladder  distended  nith  15  per  1 
thorium  which  has  found  its  way  into  both  ureters 
both  renal  pelves.  Note  ihc  small  bladder  and  the  noi 
renal  pelvis  outlines. 


orifice."  Two  of  Hagners  cases  were  secondarj- 
to  tuberculosis  of  the  kidney;  one  case  was 
secondary  to  bilateral  renal  calculus,  and  one  case 
was  secondary  to  a  previous  prostatic  obstruction 
for  which  a  successful  prostatectomy  had  been 
done.  This  last  case,  in  my  opinion,  belongs  to 
the  more  common  group  as  being  the  result  of 
intravesical  pressure,  and  therefore  does  not 
come  completely  within  the  scope  of  his  in- 
flammatory etiology  theory. 

Kretschmer  and  Greer  in  1915*  review  the 
cases  reported  before  this  time  and  add  one  of 
their  own  with  a  very  good  X-ray  picture  taken 
with  coUargol  showing  a  dilated  bladder,  in- 
competent ureterovesical  valves,  dilated  and 
kinked  ureters  and  dilated  renal  pelves  and 
calyces.  They  do  not  explain  the  etiology  in  their 
case,  but  with  the  cystoscopic  report  of  trabec- 
ulation  of  the  bladder  and  the  roentgenogram 
showing  dilatation  of  the  bladder,  the  etiology  in 
my  opinion  was  very  probably  intravesical 
pressure  perhaps  secondary  to  a  central  lesion 
impossible  of  demonstration. 

In  analyzing  the  sixteen  cases  reported  in 
Kretschmer's  article,  it  is  interesting  to  note  that 
Cases  2,  3,  6,  8,  and  16  give  a  definite  histor\'  of 
obstruction  to  urination,  so  that  intravesical 
pressure  may  have  been  the  predominating 
etiological  factor  in  causing  the  incompetency 
of  the  ureterovesical  valves.  Cases  i,5,and7give 
a  definite  history  of  the  trouble  beginning  with 
pain  in  the  kidney  region  so  that  they  can  be 
looked  upon  as  probable  cases  of  ureterovesical 
incompetency,  the  result  of  a  descending  irifec- 
tion,  and  can  therefore  be  classified  with  three  of 
Hagner's cases.  Cases9, 10,  ii.ii,  13, 14, and  15 
are  reported  with  no  history  of  onset,  only  the 
cystoscopic  findings  being  given,  so  that  it  is 
quite  impossible  to  speculate  as  to  their  etiology. 
This  leaves  Case  4,  which  was  reported  by  Israel 
as  following  childbirth  and  being  ushered  in  by 
bladder  cramps.  He  made  no  X-ray  with  shadow- 
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producing  fluid,  but  one  kidney  was  enough 
diseased  to  require  nephrectomy.  This  fact 
suggests  that  very  possibly  renal  infection  was 
the  cause  of  the  cystitis,  so  that  this  case  prob- 
ably belongs  with  Hagner's  group  of  descending 
infection. 

To  the  above  cases  I  wish  to  add  one  which 
bears  out  Hagner's  theory  of  inflammatory 
infiltration  as  a  cause  of  ureterovesical  valvular 
incompetency,  but  which  differs  from  his  cases 
in  that  the  inflammation  apparently  started  in 
the  bladder  instead  of  in  the  kidneys. 

History.  October  23,  1916.  Female,  age  21.  Following 
a  difficult  labor  18  months  ago  she  had  dysuria  and  in- 
continence. This  was  so  marked  that  her  urine  dripped 
constantly  and  her  bladder  felt  "on  fire."  Her  condition  so 
embarrassed  her  that  she  had  not  left  the  house  for  over 
a  year,  being  almost  constantly  confined  to  bed.  She  had 
no  pain  other  than  in  her  bladder.  Her  general  health  was 
excellent. 

General  physical  examination  showed  a  fairly  well 
nourished  girl,  with  no  tenderness  anywhere  except  over 
the  bladder,  no  fever,  and  no  leucocytosis.  Cystoscopic 
examination  showed  a  bladder  so  small  that  it  could  hardly 
be  dilated  enough  to  get  any  vision.  The  wall  was  covered 
with  a  thick  whitish  membrane  which,  when  pealed  off, 
left  a  raw  bleeding  surface.  Neither  ureteral  opening 
could  be  located  easily,  and  the  examination  was  so  painful 
that  a  prolonged  search  was  not  attempted. 

Diagnosis,  interstitial  cystitis. 

Treatment.  At  first  the  various  antiseptics  were  used, 
but  they  increased  her  pain  so  that  they  had  to  be  given 
up  after  a  week's  effort,  with  no  benefit.  It  was  then  I 
made  use  of  a  suggestion,  which  I  first  saw  in  an  article  by 
Caulk,  of  using  bulgaris  bacillus,  mixing  an  ounce  of  an 
emulsion  of  bulgaris  bacillus  with  an  ounce  of  saturated 
sugar  solution,  and  injecting  it  into  the  urethra  with  a 
blunt-nosed  syringe.  Within  48  hours  she  was  relieved 
of  pain,  and  within  4  days  she  began  to  have  a  little 
control  of  her  bladder  sphincter.  These  daily  injections 
were  continued  and  she  improved  so  that  at  the  end  of  a 
month  I  could  cystoscope  her  with  ease. 

At  second  cystoscopic  examination  the  bladder  could 
be  dilated  to  75  cubic  centimeters.  The  wall  showed 
chronic  cystitis.  The  right  ureteral  opening  was  dilated 
to  6  millimeters  in  diameter.    It  admitted  a  No.  7  F. 


catheter  easily  and  cloudy  urine  flowed  freely.  A  specimen 
sent  to  the  laboratory  was  reported  filled  with  pus  cells. 
The  left  ureteral  opening  was  dilated  to  5  millimeters  in 
diameter.  It  admitted  a  No.  7  F.  catheter  easily  and 
cloudy  urine  flowed  freely.  A  specimen  sent  to  the  labora- 
tory was  reported  filled  with  pus  cells. 

A  differential  renal  function  test  was  made  by  injecting 
6  milligrams  of  phenolsulphonephthalein  intravenously. 
The  right  kidney  excreted  it  in  4  minutes  and  in  15  min- 
utes, 7  per  cent;  the  left  kidney  excreted  it  in  4  minutes 
and  in  15  minutes,  7  per  cent.  There  was  bladder  leakage 
around  the  catheters,  15  per  cent. 

A  roentgenogram  was  taken  after  introducing  by  gravity 
through  a  bladder  catheter  as  much  15  per  cent  thorium 
as  she  could  comfortably  stand.  This  picture  is  shown  in 
Figure  i.  It  demonstrates  a  small  bladder,  with  incom- 
petent ureterovesical  valves  and  approximately  normal 
renal  pelves. 

Within  two  months  after  beginning  the  bulgaris  bacillus 
injections  the  patient  could  hold  her  urine  for  an  hour  at  a 
time,  and  she  left  the  hospital  to  go  to  work.  A  month  later 
she  returned  at  my  request  for  another  cystoscopy. 

A  third  cystoscopic  examination  showed  the  bladder 
capacity  only  150  cubic  centimeters.  The  mucosa  was 
normal.  The  right  ureteral  opening  was  5  millimeters  in 
diameter.  The  left  ureteral  opening  closed  almost  to 
normal  size. 

A  second  roentgenogram  was  taken  as  before  and  very 
little  of  the  thorium  ascends  into  the  left  ureter  but  the 
right  valve  is  still  quite  incomi>etent. 

The  patient  is  now  away  doing  war  work  and  is  ap- 
parently in  the  best  of  health. 

CONCLUSION 

1.  Acute  interstitial  cystitis  may  cause  in- 
competency of  the  ureterovesical  valves  with 
an  ascending  pyelitis,  even  when  there  is  no 
history  of  retention,  or  sign  of  bladder  distention. 

2.  That  treatment  of  interstitial  cystitis  by 
injection  with  bulgaris  bacillus  may  be  a  valuable 
aid. 

3.  That  recovery  of  the  normal  function  of  the 
ureterovesical  valves  after  prolonged  incom- 
petency is  a  problem  of  which  we  know  little, 
and  it  is  to  be  hoped  that  urologists  will  make 
a  point  of  noting  the  degree  of  recovery  in  re- 
porting such  cases. 


AN  OPERATION  FOR  THE  PRODUCTION  OF  STERILITY 

By  RALPH  C.  CUPLER,  M.D.,  F.A.C.S.,  Chicago 

Professor  of  Clinical  Surgery,  Loyola  University;  Surgeon,  St.  Anthony's  Hospital 


IT  is  occasionally  important  to  sterilize  a  wo- 
man without  removal  of  any  of  the  organs. 
Simple  tying,  section  or  exsection  of  the  tube 
as  recommended  by  Blundell  in  181 2,  is  quite  in- 
adequate as  the  lumen  of  the  tube  becomes  read- 
ily re-established.  Abolition  of  the  tubes,  a  wedge- 


shaped  section  being  removed  from  each  uterine 
cornu  including  the  tubal  mucosa,  is  safe.  Also 
division  of  the  tube  and  the  cut  ends  covered  with 
broad  ligament  is  considered  safe. 

During  the  past  ten  years  I  have  used  success- 
fully the  operation  to  be  described.    I  have  had 
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opportunity  to  observe  the  result  of  the  proce- 
dure many  years  after  it  was  performed  and  on 
each  occasion  there  was  no  attempt  by  the  tube 
to  re-establish  itself.  In  favor  of  this  method  is 
the  fact  that  the  tube  can  be  made  patent  again 
by  salpingostomy  or  end -to- end  anastomosis. 

This  operation  can  be  done  rapidly  and  I  be- 
lieve secures  sterility  in  loo  per  cent  of  the  cases. 
There  is  only  a  small  portion  of  the  ovaduct  re- 
moved. It  is  based  on  a  sound  surgical  principle. 
Crushing  out  of  the  mucosa  thereby  doing  away 
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with  the  endothehal  cells,  bringing  in  contact  the 
ribbon  of  connective  tissue,  gives  to  us  a  condi- 
tion most  favorable  to  healing  and  minimizes 
the  possibility  of  the  endothelial  cell  regenera- 
tion and  the  consequent  re-formation  of  the  duct. 
It  is  quite  true  and  is  keenly  recognized  that  the 
operation  of  election  in  any  surgical  condition  is 
the  one  that  gives  the  most  to  the  patient.  I  sim- 
ply present  my  experience  in  the  management  of 
this  class  of  cases,  and  the  method  I  have  used. 
Operation.  Infiltration  or  general  anaesthesia. 
The  abdomen  is  opened  by  a  suprapubic,  median 
incision.  The  tulre  is  delivered  and  held  in  a  po- 
sition to  be  easily  handled.  A  No.  i  catgut  is 
placed  around  a  small  area  in  the  broad  ligament 


including  the  blood-vessels  supplying  a  limited 
part  of  the  tube.  The  tube  is  then  divided  and  a 
f)eritoneal  cuff  on  the  proximal  end  is  turned  back, 
the  denuded  muscle  and  mucosa  is  crushed  in  the 
bite  of  an  angiotribe.  No.  o  catgut  ligature  is  ap- 
plied in  the  crease,  the  cuff  is  brought  over  and  a 
ligature  applied.  The  distal  end  of  the  tube  is 
ligated,  and  both  ends  approximated  and  the 
rent  in  the  broad  ligament  closed.  The  relation 
of  the  structures  now  appear  quite  normal.  The 
opposite  tube  is  treated  in  the  same  manner  and 
the  abdomen  is  closed  in  the  usual  way.  The  op- 
eration can  be  done  by  the  vaginal  route.  I  Iiave 
used  it  in  the  ^'aginal  interposition  operation  for 
procodentia  uteri. 
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I  AM  prompted    to    report    this     apparatus 
because  it  has  proven  a  success  in  my  hands 
and  is,  I  think,  a  distinct  improvement  over 
ones  commonly  used. 

The  unfortunates  who  have  to  spend  the  bal- 
ance of  their  days,  or  even  part  of  them,  with 
colostomy  openings  are  entitled  to  everything 
possible  that  will  make  their  condition  more 
bearable  and  if  this  will  help,  if  only  in  a  small 
way,  I  shall  feel  grateful.  The  apparatus  is 
simple,  efficient  and  can  be  self -ad  justed. 

It  is  constructed  like  the  ordinary  colostomy 
receptacle  with  the  pneumatic  ring  and  rubber 
pouch.  Instead  of  being  held  in  place  by  a 
belt,  it  is  held  by  an  ordinary  truss  spring, 
which  distributes  an  equal  pressure  around  the 
opening,  the  pressure  remains  constant  with 
changes  of  the  body  position  and,  therefore, 
prevents  leakage.    The  advantages  claimed  are; 

1.  The  spring  attachment  keeps  a  constant 
pressure  on  the  pneumatic  ring  which  is  equally 
distributed  and  prevents  leakage. 

2.  Does  away  with  the  perineal  straps  and 
belt. 

3.  The  constant  pressure  of  the  spring  pre- 
serves the  contour  of  the  abdomen  and  prevents 
the  tendency  to  hernia. 

In  this  connection,  I  should  like  to  point  out 
a  few  of  the  salient  points  in  dealing  with  co- 
lostomies. The  incision  should  be  made  well  to- 
ward the  median  line  opposite  the  anterior  su- 
perior spine,  if   a   receptacle  is   to    be    worn; 


otherwise  the  rim  of  the  receptacle  will  en- 
croach upon  the  crest  of  the  ilium  and  make  it 
hard  to  adjust  to  prevent  leakage.  Constant 
pressure  against  the  bone  also  produces  irrita- 
tion and  makes  the  apparatus  uncomfortable. 


The  skin  and  fascia  incision  should  always  be 
small  with  close  approximation  of  the  skin  and 
fascia  to  bowel,  allowing  it  to  remain  thus  for 
twenty-four  to  forty-eight  hours,  depending  on 
amount  of  obstruction,  before  opening  the  bowel. 
If  it  is  necessary  to  explore  the  abdomen,  a  me- 
dian incision  or  rectus  incision  should  be  em- 
ployed. The  colostomy  incision  should  never  be 
made  large  enough  for  an  exploratory  operation. 
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THE  POCKET  METHOD  OF  CLOSING  SKIN  DEFECTS 


By  JOSEPH  E.  FULD,  M.D..  New  Vokk 

Surgoy.  College  oE  PhysicIjLiu  *nd  Sutgcoiu,  Columbii  Univmil 
City  and  Govnorur  H»[»uls 


THE  successful  outcome  in  plastic  operations 
depends  far  more  on  careful  attention  to 

details  than  anything  else.  Every  possible 
effort  should  be  made  to  observe  the  apjjarently 
minor  points.  If  the  operation  is  a  failure,  the 
final  result  may  be  even  worse  than  the  original 
deformity  and  in  many  cases  the  operation  cannot 
be  repeated. 

The  pocket  method  of  skin  grafting  consists  in 
raising  a  bridge  of  skin  and  subcutaneous  tissue 
from  the  underlying  aponeurosis,  inserting  under 
it  the  part  to  be  grafted,  and  fixing  it  there  until 
union  between  the  raw  surfaces  has  taken  place, 
when  the  two  pedicles  are  cut.  It  is  very  impor- 
tant to  take  a  Wassermann  and  never  to  operate 
while  there  is  an  active  syphilitic  process. 

This  method  is  indicated  when  it  is  necessary 
to  cover  large  skin  defects  of  extremities  as  after 
injuries  of  hand,  wrist,  finger  or  foot  especially 
about  their  joints ;  to  remove  cicatrices  which  bind 
down  tendons  and  interfere  with  action  of  muscles 
or  their  tendons;  and  to  restore  flexion  or  exten- 
sion. 


The  patient,  a  female,  age  lo.  came  under  my  care  about 
October  I,  iQi7.an<i  was  admitted  lo  the  Park  Hospital, 
Oetober6,  1917.  Family  and  past  history  nej^tive.  While 
working  in  a  laundry,  about  ^)^  months  before  her  admis- 
sion to  the  hospital,  her  right  hand  was  caughl  in  a  mangle. 
The  skin  and  subcutaneous  tissue  were  torn  off  the  dorsum 
of  the  hand,  exposing  all  the  extensor  tendons.  The 
wound  refused  to  heal.  Theextent  of  her  injuries  is  clearly 
shown  in  the  accompanying  photograph.  In  addition  to 
the  skin  defect  due  to  cicatricial  contraction  of  the  dorsum 
of  her  hand,  the  extensor  tendons  were  fixed,  so  that  she 
was  unable  to  close  her  hand.  This  made  the  indications 
for  the  operation  twofold;  d]  lo  cover  skin  defect,  and 
(i)  to  prevent  contraction. 

Pteparalion  of  Ike  palictil.  My  first  effort  was  to  im- 
prove her  health  and  strength  by  general  hygienic,  dietetic, 
and  tonic  measures. 

The  operation  which  I  planned  for  her  relief  was  to 
transplant  from  the  abdomen  to  the  dorsum  of  the  hand  a 
strip  of  normal  skin,  broad  enough  to  fill  the  gap  left  after 
excision  of  the  scar  tissue  binding  down  the  ettensor 
tendons  and  allow  the  Sexor  tendons  to  act  in  the  closing 
of  the  hand. 

PreparalioH  oi  '.he -•found.  The  skin  of  hand  and  abdomen 
was  surgically  prepared.  .\l  the  first  step  of  the  operation 
all  the  cicatricial  tissue  was  removed,  then  the  edges  of  the 
wound  were  freshened  and  elevated  allowing  them  to 
retract  away  from  the  field,  so  as  to  free  the  field  far  above 
and  below,  thus  preparing  the  bed  for  the  transplant. 

Two  parallel  vertical  incisions  were  made  extending 
from  a  Lttle  below  the  left  nipple  to  a  line  on  a  level  with 
the  umbilicus,  cutting  right  down  to  the  aponeurosis  of 
the  abdominal  muscles,  including  is  the  Sap  the  entire 
thickness  of  the  skin  and  subcutaneous  tissue  of  the 
abdominal  wall.  The  formation  of  adhesions  b  prevented 
by  the  fat  which  is  present  in  the  flap.  The  far  edges  of 


'o  pedicled  skin  graft. 


Fig.   z  (at  left).    Condition  of  the  hand  before  oper- 

Fig.  J.  Condition  o 
tion.  Sutured  edges  w 
only  a  faint  scar. 
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below  and  nised  by  retractor  showing 
sunim  for  dosing  of  the  wound  beliind  the 
graft. 

ilg.  5.  Sutures  tied  bringing  the  skin 
edges  together  beneath  the  elevated  pedicled 
graft. 


the  wound  were  sutured  together  under  this  Sap  so  as  to 
reatore.the  continuity  of  the  abdomen. 

The  patient's  hand  was  now  passed  beneath  the  flap 
with  the  palm  facing  the  abdomen  and  the  dorsum  in  con- 
tact with  the  under  surface  of  Che  flap.  The  skin  edges  of 
the  hand  wound  were  sutured  to  the  flap,  which  must  be 
gently  handled,  carefully  adjusted,  and  precisely  sutured. 
as  accuracy  of  apposition  is  essentidl.  From  the  natural 
contractility  of  the  skin  it  contracts  and  shrinks  consider- 
ably. BO  it  must  therefore  be  one-third  wider  than  the 
defect  to  be  filled,  and  longer  than  appnrently  necessary 
to  avoid  undue  contractility  on  the  pedicles.  Perfect 
hzmostasis,  strict  asepsis  and  antisepsis  are  necessary  to 
assure  success.  The  dap  lived  in  its  entirety.  The  sutured 
edges  were  united  by  primary  union.  The  cut  edges  of  the 
flap  bled  freely,  which  spoke  well  for  a  successful  outcome. 
The  (reshly  cut  edges  were  now  sutured  to  the  band  and  a 
dry  gauze  dressing  held  in  position  by  a  bandage  applied. 
The  position  in  which  the  hand  is  held  is  a  veiy  comfortable 
one.  The  band  and  arm  must  be  kept  perfectly  still  for 
15  days,  and  the  best  way  to  procure  this  imm<^ilization 
is  to  retain  arm  against  abdomen  with  adhesive  plaster. 

The  graft  is  released  from  its  pedicle  15  days  after  the 
operation. 

Under  local  anzithesia  on  the  ijth,  both  pedicles  of  the 
bridge  flap  were  entirely  severed  and  the  hand  released 
from  the  abdomen.  The  cut  edges  of  the  flap  bled  freely, 
which  spoke  well  for  a  successful  outcome.  The  freshly 
cut  edges  were  now  sutured  to  the  hand  and  a  dry  dressing 
applied. 


surface  fadng  the  abdomen  and  the  dorsum  ii 

with  the  under  surface  of  the  flap.   The  skan  edges  of  the 

hand  ate  sutuied  to  the  skin  graft. 
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Fiiuii  result.  The  skin  defect  is  perfectly  covered.  The 
patient  is  able  to  flex  and  extend  the  fingers.  The  hand 
grip  is  strong;  the  esthetic  effect  marked;  the  only  scars 
shown  arc  the  suture  lines  at  the  union  of  the  Saps,  re- 
placing the  unsightly  and  awkward  scar  of  a  granulating 

CONCLUSIONS 

The  advantages  of  this  method  far  outweigh 
the  disadvantages  of  a  two  stage  operation. 

1.  The  blood  supply  from  two  pedicles  insures 
the  necessary  viability. 

2.  There  is  no  stimulation  of  connective-tissue 
formation  and  resultant  cicatricial  contraction. 


3.  The  presence  of  fat  in  the  flap  prevents 
adhesions  to  the  tendons  below. 

4.  The  raw  surfaces  are  approximated  and  held 
in  position  with  ease. 

5.  The  two  pedicles  act  as  splints  to  hold  the 
grafted  portion  in  position. 

6.  At  least  six  weeks  is  saved  in  healing  time. 

7.  The  excellent  pressure  surface  b  of 
great  advantage  in  this  part  of  the  body  e:q>osed 
as  it  is  to  rough  usage,  traumatism,  constant 
flexion,  and  extension. 

S.  Finally  it  is  the  method  of  choice  when  the 
sliding  method  is  impractical. 


A  SIMPLE  METHOD  OF  EXCLUDING  THE  SEPTIC  END  OF  THE 
BOWEL  DURING  INTESTINAL  RESECTION 

By  R.  E.  fare.  M.D.,  F.A.C.S.,  Minnbapous,  Mmnesota 

IN  doing  an  intestinal  resection,   numerous  which  have  been  inserted  into  two  fingers  of  a 

methods  have  been  devised   for  protecting  sterilized  glove  {Fig.  i).  After  the  division  of  the 

the  peritoneal  cavity  from    contamination,  bowel  by  Icnife,  scissors,  or  cautery,  the  end  that 

The  remaining  ends  of  the  bowel  may  be  sterilized  is  to  remain  may  be  treated  in  the  usual  manner, 

by  cauterization  or  inverted,  and  the  same  treat-  The  end  which  is  to  be  removed  is  held  in  the 


recommended  the  materials  are  always  at  band, 
and  the  septic  bowel  may  be  excluded  in  an 
instant  after  its  division  without  the  slightest 
possibility  of  contamination. 

At  the  first  point  of  division  of  the  bowel  a 
heavy  clamp  is  placed  upon  the  portion  which  is 
to  remfiin,  while  the  portion  to  be  excised  is 
grasped  by  a  long-handled  forceps,  the  blades  of 


forceps,  as  illustrated  (Fig.  i);  the  operator  then 
grasps  the  glove  at  point  C  with  his  left  hand, 
and  his  assistant  grasps  the  glove  at  points  A 
and  B.  By  making  traction,  the  sleeve  of  the 
glove  assumes  a  triangular  form  (Fig.  3};  the 
septic  end  is  then  made  to  disappear  by  making 
traction  upon  the  forceps,  the  glove  being 
turned  inside  out  over  the  bowel  and  there 
securely  clamped  by  means  of  a  forceps. 

This  principle  may  be  applied  in  many  other 
operations  where  a  septic  mass  with  a  pedicle  is 
to  be  isolated. 
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SIMPLIFIED  TECHNIQUE  FOR  THE  INTRAVENOUS  INJECTION  OF 
SALVARSAN  OR  ANTITOXIN  IN  COMBINATION  WITH 

NORMAL  SALT  SOLUTION 

By  peter  C.  CLEMENSEN,  M.D..  Chicago 


ABOUT  two  yeajrs  ago,  I  began  using  normal 
salt  solution  more  or  less  regularly  in  all 
'  intravenous  injections  of  salvarsan  and 
the  newer  preparations,  diarsenol,  arsenobenzol 
and  nov-araenobenzol.  I  had  noticed  that  the 
watery  solution  prepared  according  to  the  direc- 
tions of  the  manufacturer  would  in  many  patients 
cause  a  painful  sensation  in  the  vein.  I  think 
most  physicians  will  bear  me  out  as  having 
observed  similar  symptoms. 

Also  I  preferred  to  use  the  salt  solution  be- 
cause with  it  it  is  possible  to  inject  any  Suid  into 
the  vein  very  slowly  at  blood  temperature,  100°  F. 
This  cannot  otherwise  be  done  with  a  sniall 
volume  of  fluid,  as  it  cools  too  rapidly.  Since  I 
started  to  give  antitoxins  intravenously,  I  have 
observed  that  it  is  very  important  Uiat  the 
serum  be  heated  to  blood  temperature  before 
starting  to  inject  it  and  to  maintain  it  at  that 
temperature  until  it  is  all  injected. 

llie  apparatus  which  I  have  devised  for  this 
purpose  consists  of  a  quart  Sask;  a  rubber  cork* 
with  two  quarter  inch  holes;  two  pieces  of  one- 
fourth  inch  glass  tubing;  a  large  thermometer, 
one-fourth  inches  in  diameter;  two  lengths  of 
pure  para  rubber  hose ;  two  glass  hose  connections, 
one  of  them  ground  in  one  end  to  fit  a  Fordyce 
needle;  one  zo  cubic  centimeter  Luer  syringe; 
one  Fordyce  needle;  a  piece  of  rubber  hose  and  a 
pair  of  artery  forceps  for  a  constrictor  for  Uie 
arm. 

The  technique  I  use  is  as  follows: 

Several  flasks  of  normal  salt  solution  are 
sterilized  and  corked  with  cotton  stoppers,  cov- 
ered with  gutta  percha  tissue  and  are  ready  for 
use.  Iremovetheguttaperchaand  cotton  stopper 
and  in  its  place  insert  the  rubber  cork  in  the 
flask  with  the  short  glass  tube  and  the  thermom- 
eter (all  previously  sterilized).  Then  the  flask 
is  placed  on  an  asbestos  pad  over  a  Bunsen  burner 
(or  gas  stove)  and  heated  until  the  salt  solution 
shows  a  temperature  of  110°  F. 

The  thermometer  is  removed  and  the  long 
glass  tube  inserted  through  the  hole  in  the  cork 
which  it  formerly  occupied.  This  tube  should  be 
brought  close  to  the  bottom  of  the  flask  as  it  b 
to  act  as  an  air  tube.  The  sterilized  rubber  hoses 

■  The  rnbbei  cork  ud  boas  ilioatil  be  of  Uic  idd  curad  vuiet;. 


and  their  connections  are  now  fastened  to  the 
short  glass  tube  in  the  flask  and  the  same  in- 
verted and  held  by  an  assistant,  or  suspended  in 
a  ring  holder.  A,  as  illustrated. 

The  arm  to  be  used  for  the  injection,  having 
previously  been  prepared,  is  placed  at  right 
angles  to  the  body  and  the  constrictor  rubber 
band,  D,  stretched  and  clamped  about  the  arm 
to  bring  out  the  veins.  The  Fordyce  needle  is 
next  inserted  into  the  vein.  The  blood  will  ooze 
freely  from  the  needle  if  it  is  in  the  vein  until  the 
rubber  constrictor  is  removed,  which  by  the  way 
is  done  at  this  time.  I  now  allow  the  salt  solution 
to  run  through  the  hose  (be  sure  to  have  the  glass 
connection  B  connected  to  the  hose)  for  in  that 
way  all  the  air  is  quickly  removed  from  the  hose. 


■? 


Author's  apparatus  showing  method  of  administering 
salvaisan  or  antitoxin  in  combination  witli  nonual  saJt 
solution. 
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When  all  the  air  is  out  of  the  hose,  let  a  little 
of  the  salt  solution  run  into  a  medicine  glass  and 
test  it  (by  an  ordinary  fever  thermometer),  to 
see  if  it  tests  ioo°F.  If  it  does,  connect  the 
groimd  end  of  tube,  B,  to  the  Fordyce  needle, 
C,  and  allow  the  salt  solution  to  nm  into  the  vein. 
I  use  the  short  hose  marked  E,  as  a  sort  of  out- 
side vein  into  which  I  jab  the  needle  of  my  anti- 
toxin (or  salvarsan)  syringe  marked  F.  By  gentle 
pressure  the  contents  of  the  syringe  is  now  al- 
lowed to  flow  into  the  hose  to  mix  with  the  warm 
salt  solution.    If  too  much  pressure  is  used  the 


solution  from  the  S3n:inge,  F,  immediately  backs 
up  and  shows  in  the  glass  tube,  G,  which  acts 
as  an  indicator  and  assures  a  perfect  mixtiure 
and  flow. 

It  might  be  of  some  interest  to  mention  that 
I  started  to  use  this  apparatus  in  injecting  physi- 
ological sea-salt  solutions  with  salvarsan  in  some 
cases  of  syphiUis  of  the  liver  which  resisted  all 
forms  of  antisyphilitic  treatment.  But,  I  now 
like  this  apparatus  so  well  that  I  use  it  in  all 
cases  of  intravenous  injection  of  salt  solution  and 
combinations  of  the  solution. 


A  NEW  FORCEPS  FOR  THE  CONTROL  OF  HAEMORRHAGE  AFTER 

THE  REMOVAL  OF  TONSILS 

By  WILLIAM  A.  GROSS,  M.D.,  Chicago 


THE  common  method  of  controlling  haemor- 
rhage in  surgery  is  that  of  applying  an 
artery  forceps  and  Ugature  wherever  pos- 
sible or  practical.   This  procedure  of  haemostasis 
may  also  apply  to  throat  surgery.    However, 


which  is  then  pushed  down  as  far  as  possible^ 
whereupon  the  "tying  instrument"  is  placed  in 
position.  After  placing  both  ends  of  the  ligature 
into  the  slots  of  the  "  tyer,"  the  free  ligature-ends 
are  held  in  one  hand  while  pushing,  with  a  seesaw 


ssf 


more  or  less  difficulty  has  been  experienced  in 
the  past  in  appl3ring  forceps  and  ligature  in  such 
cases  owing  to  the  inaccessibility  of  the  field  of 
operation. 

The  object  of  the  forceps  illustrated  is  to 
simplify  this  procedure  in  surgery  of  the  throat 
and  oUier  operative  fields,  where  difficulty  is 
experienced  in  applying  the  ordinary  haemostat. 
The  special  haemostat  has  a  groove  at  the  end  of 
one  of  the  jaws  in  which  a  piece  of  No.  i  catgut  is 
inserted.  After  sponging  the  cavity,  the  haemostat 
with  the  ligature  in  position  is  applied  to  the 
bleeding  point.  One  end  of  the  ligature  is  swung 
around  the  forceps  and  a  double  knot  is  tied 


motion,  firmly  down  with  the  other  hand  until  the 
knot  is  firm.  Then  the  "tyer"  is  released  and, 
with  the  forceps  remaining  in  position,  the  second 
knot,  which  has  been  made  with  a  single  twist,  is 
pushed  down  into  position  with  considerable 
pressure.  After  completing  the  knot  the  "tyer" 
is  removed  and  the  free  ends  of  the  ligature  are 
cut  ofiF  with  a  pair  of  scissors,  and  the  forceps 
may  be  removed. 

The  haemostat  is  so  designed  that  the  knot 
will  slip  easily  over  the  ends  of  the  instrument, 
which  obviates  the  difficulty  heretofore  found  in 
applying  the  ordinary  artery  forceps  in  a  cavity, 
such  as  is  left  after  removing  a  tonsil. 


PRITZKER:    ANTHRAX 


32s 


ANTHRAX 
Report  of  a  Case 

By  LOUIS  J.  PRITZKER,  M.D.,  Chicago 

Captain,  M.C.,  U.  S.  A;  Chief  of  the  Surgical  Service,  U.  S.  General  Hospital  Na  ao»  Fort  Snelling.  MinnesoU 


BECAUSE  of  certain  unusual  features,  the 
following  case  is  reported  at  the  suggestion 
of  the  Commanding   Officer,   Major  A. 
Schuyler  Clark,  M.C. 

Private  W.  I.  T.,  Infantry,  was  admitted  to  the  Surgical 
Service,  on  August  19,  1918,  having  been  transferred 
thereto  from  the  Medical  Service  with  the  diagnosis  of 
anthrax. 

On  admission  the  following  history  was  obtained: 
Onset  of  illness  June  23, 1918,  when  patient  noticed  a  small 
pimple  at  about  one  inch  below  the  angle  of  his  right  jaw. 
The  morning  following  the  right  side  of  his  neck  became 
considerably  swollen  and  stiff,  felt  as  if  it  were  paralyzed 
and  produced  a  choking  sensation,  though  it  was  not  very 
painful.  At  that  time  too  the  pimple  was  "discharging  a 
little"  and  the  patient  felt  generally  uncomfortable,  very 
feverish  and  chilly,  but  not  weak. 

About  a  month  ago  the  patient  visited  a  shed,  contain- 
ing straw  that  had  been  lying  around  for  some  time  and 
was  damp.  He  gathered  some  of  this  straw,  stuffed  a  tick 
with  it  and  used  it  as  a  bed  up  to  within  about  two  weeks 
of  the  onset  of  symptoms.  This  was  absolutely  all  the 
information  that  coidd  be  obtained,  on  very  careful  and 
painstaking  questioning  of  the  patient,  as  regards  his 
coming  directly  or  indirectly  in  contact  with  horses,  cattle 
or  sheep. 

On  June  27, 191 8,  he  became  very  sick,  was  taken  off  of 
a  transport  train,  on  which  he  was  a  passenger »  brought 
to  this  hospital  and  admitted  to  the  Medical  Service.  On 
that  day  his  condition,  as  described  in  the  records,  was  as 
follows:  "Man  came  in  very  ill,  with  marked  swelling  of 
right  side  of  neck  and  jaw,  with  a  large  pustiile  beneath 
the  angle  of  the  jaw.  Appearance  raised,  elevated  border 
with  depressed  center,  looking  dark  and  gangrenous. 
Swelling  extended  downward  over  upper  part  of  sternum. 
Very  painful,  red,  and  resembling  erysipelas.  Marked 
adenitis,  patient  unable  to  move  head."  Temperature 
103.2**,  pulse  102,  respirations  24.  In  the  afternoon  of 
the  same  day  his  temperature  rose  to  104^,  pulse  102, 
respirations  36.  The  same  afternoon  a  blood  examination 
by  Lieut.  W.  J.  Carson,  M.C,  showed  white  corpuscles 
30,000,  haemoglobin  90  per  cent,  small  mononuclears  8, 
large  mononuclears  2,  trans!  tionals  i,  polymorphonuclears 
88,  and  eosinophiles  i.  Blood  smear  showed  positive  for 
anihrax.  Throat  swabbing  showed  the  prevailing  organism 
to  be  the  bacillus  anthracis.  Swabbing  from  the  nose  was 
negative  for  anthrax  but  showed  staphylococci.  Urinalysis 
negative. 

The  treatment  consisted  principally  of  the  injection  of 
ten  (10)  drops  of  a  10  per  cent  solution  of  carbolic  acid  in 
glycerine  for  five  successive  doses  at  four-hour  intervals. 
The  first  dose  was  given  intravenously,  the  subsequent 
ones  intramuscularly.  In  the  morning  of  June  28,  the 
temperature  dropped  to  102^,  pulse  102  and  in  the  after- 
noon of  the  same  day  there  was  a  further  drop  of  tem- 
perature to  99.2°,  pulse  95.  Thereafter  the  temperature, 
pulse,  and  respirations  varied  between  96  and  98.6,  54 
and  88,  and  14  and  24  respectively  until  the  termination  of 
the  illness. 


On  August  19,  19 1 8  (the  day  of  transfer  of  the  patient 
to  the  Surgical  Service)  his  condition  was  found  to  be  as 
follows:  temperature  97°;  pulse  68;  right  sternocleido- 
mastoid and  pectoralis  major  muscles  indurated  causing 
limited  motion  of  the  head;  oedema  and  swelling,  about 
the  size  of  a  hen's  egg,  over  right  sternoclavicular  articula- 
tion; no  open  wounds  but  a  scar,  about  one  inch  below  and 
slightly  external  to  the  right  angle  of  the  jaw. 

A  specimen  of  blood,  obtained  from  the  patient,  was 
sent  to  the  laboratory  for  examination  and  a  large  hot 
boric  acid  dressing  applied  over  the  swelling.  On  August 
22, 1918,  the  laboratory  report  by  Sgt.  ist  Class,  D.  Cross, 
M.C.  read  as  follows:  red  corpuscles  5,000,000,  white 
corpuscles  8,400,  blood  culture  positive  for  anthrax.  On 
August  27,  a  saline  solution  of  this  culture  was  injected 
intravenously  into  a  rabbit.  Results  and  post  mortem  find- 
ings appended  herewith.  On  September  6,  191 8,  another 
specimen  of  blood  from  the  patient  was  studied  by  Lieu- 
tenant D.  B.  Roach,  M.C;  in  this  instance  too  the  report 
of  positive  cultural  findings  for  anthrax  was  returned.  A 
specimen  of  this  latter  culture  was  injected  intraperitoneal- 
ly  into  a  guinea  pig  and  the  results  of  this  is  also  appended 
herewith. 

The  treatment  of  the  patient  at  this  time  was  principally 
supportive  plus  the  local  daily  application  of  large  hot 
boric  acid  dressings  which  applications  were  later  changed 
to  the  following: 

Rx  Grams 

Extracti  belladonnae 4 

Plumbi  iodidi 4 

Lanolini  q.  s.  ad 30 

The  patient  kept  steadily  improving  and  by  the  middle 
of  September  there  was  no  longer  a  vestige  left  of  the 
swelling  or  any  of  the  symptoms.  Repeated  examinations 
of  blood,  throat,  and  nose  cultures  and  faecal  analysis  and 
urinal3r5es  all  showed  negative  results. 

The  unusual  features  in  this  case  are  (i)  the 
extraordinary  long  period  of  incubation  (if 
the  history  is  to  be  relied  on) ;  (2)  the  persistance 
of  the  bacillus  anthracis  in  the  blood  from  prac- 
tically the  first  day  of  the  illness  up  to  almost  the 
time  of  complete  recovery,  and  (3)  the  demon- 
strability  of  the  bacillus  in  the  blood. 

With  reference  to  the  latter  we  find  the  fol- 
lowing in  literature:  Osier  (i):  "It  is  to  be 
remembered  that  the  blood  may  not  show  the 
bacilli  in  numbers  until  shortly  before  death." 
Simon  (2):  "Adequate  data  from  which  a  blood 
picture  of  anthrax  could  be  constructed  are 
wanting.  In  infections  of  some  of  the  lower  an- 
imals the  corresponding  organism  may  be  dem- 
onstrated in  the  blood  in  large  numbers.  In 
man  this  is  apparently  possible  only  in  exceptional 
instances,  late  in    the    disease,    when  general 
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septicaemia  has  developed,  and  even  then  not 
in  all  cases."  Hiss  and  Zinsser  (3):  ''Although 
the  bacilli  are  not  demonstrable  in  the  blood 
until  just  before  death,  they  nevertheless  invade 
the  blood  and  lymph  streams  inmiediately  after 
inoculation  and  are  conveyed  by  these  to  all  the 
organs." 

LABORATORY  INVESTIGATIONS 

By  Lieuienani  W.  S.  Carson,  A  blood  count  made  June 
27,  showed  white  corpuscles  20,000;  red  corpuscles  not 
recorded;  eosinophiles  i;  polymorphonuclears  88;  large 
mononuclears  2;  small  mononuclears  8;  transitionab  i; 
haemoglobin  90  per  cent.  Blood  smear  and  throat  culture 
were  positive  for  anthrax.  Nose  culture  negative  for 
anthrax,  positive  for  staphylococcus.  Urinal3rsis  on  June 
27,  June  28,  July  3  and  July  6  negative. 

By  Sergeant  Cross.  A  blood  count  taken  August  22 
showed  red  corpuscles  5,000,000;  white  8,400.  Five  cubic 
centimeters  of  this  blood  was  cultured  in  150  cubic  centi- 
meters of  dextrose  beef  broth,  and  incubated  for  24  hours 
&t  37°  C;  this  resulted  in  the  formation  of  a  white  pellicle. 
Examination  of  the  broth  showed  pure  culture  of  gram 
px)sitive  bacilli.  Transplanted  to  agar  and  incubated  for 
24  hours  at  37**  C.  showed  anthrax  in  filaments  of  from  2 
to  20  elements;  many  of  the  organisms  containing  endo- 
spores.  Incubated  again  for  48  hours  and  most  of  the 
vegetative  forms  changed  to  spore  forms.  The  agar  plates 


showed  the  characteristic  anthrax-like  colonies.  On  August 
27,  one  and  one-half  cubic  centimeters  of  saline  agar  slant 
suspension  was  injected  intravenously  into  a  rabbit.  The 
animal  died  in  15  days  after  an  illness  of  3  days. 

By  Lieutenant  Roach  and  Sergeant  Cross.  Autopsy  ex- 
amination of  rabbit  on  September  1 1  showed  the  peritoneum 
to  be  congested  and  peritoneal  cavity  containing  large 
quantity  of  clear  fluid.  The  liver  was  enlarged  and  very 
much  congested,  as  was  the  spleen.  Cultures  from  vari- 
ous organs  and  heart's  blood  showed  pure  culture  of 
anthrax.  September  6,  another  specimen  of  blood  from 
pati/ent  was  studied  in  broth,  agar  slants,  and  plates  show- 
mg  a  pure  culture  of  bacillus  anthrads.  This  culture  was 
injected  intraperitoneaUy  into  a  guinea  pig.  The  pig  de- 
veloped symptoms  in  two  hours  and  died  in  8  hours. 
Autopsy  showed  the  tract  along  path  of  inoculation  in- 
flamed, the  peritoneum  congested  and  containing  large 
quantities  of  exudate.  The  spleen  was  enlarged  and  con- 
gested. Cultures  from  organs  and  exudate  studied  in  broth 
and  agar  smears  showed  pure  culture  of  bacillus  anthrads. 
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PERITONEAL  DRAINAGE 

By  C.  L.  HEALD,  M.D.,  F.A.C.S.,  Cedar  Rapids,  Iowa 


THE  impossibility  of  continuous  drainage  of 
the  peritoneal  cavity  has  been  proved  con- 
clusively by  animal  experimentation.  With- 
in a  few  hours,  probably  less  than  24,  adhesions 
completely  isokte  the  drain  tract.  Any  drainage 
after  that  is  from  the  drain  tract  alone.  Yet  clin- 
ical experience  has  proved  the  necessity  of  some 
form  of  drainage  in  the  presence  of  pyogenic  per- 
itoneal infection.  Since  all  drainage  from  the  per- 
itoneal cavity  ceases  after  24  hours,  whatever 
benefit  it  brings  must  be  secured  during  that  brief 
period. 

Tube  drainage  of  the  abdominal  cavity  is 
against  gravity  and  depends  upon  the  overflow. 
Dependent  drainage  can  only  occasionally  be  em- 
ployed. "  Mikulitz  long  ago  was  convinced  of  the 
physical  and  pathological  impossibility  of  ideal 
tube  drainage. "  (Yates.) 

Gauze  as  a  drain  depends  upon  capillarity,  and, 
as  soon  as  it  becomes  saturated,  ceases  to  drain, 
becoming  an  obstruction  to  drainage. 

Free  pus  in  the  peritoneal  cavity  may  be  re- 
moved by  exposure  and  sponging,  or  by  irriga- 


tion; but  both  these  procedures  may  be  attended 
with  grave  danger,  and,  in  many  cases,  it  is  safer 
not  to  attempt  to  remove  the  pus  at  the  operation, 
but  to  rely  upon  rapid,  efficient  drainage.  To 
such  cases  Muiphy  referred  in  his  dictum:  "Get 
in  quick;  get  out  quicker. " 

Ideal  peritoneal  drainage  should  remove  the 
pus  from  the  bottom  of  the  cavity  with  the  min- 
immn  of  injury  to  the  patient. 

The  double  caliber  glass  tube  with  movable 
gauze  wick,  as  shown  in  the  accompanying  illus- 
tration, comes  nearer  meeting  these  requirements 
than  any  method  I  have  used.  The  double  tube 
is  one-half  inch  in  (outside)  diameter.  The  lower 
end  is  closed  except  for  an  oval  opening  one- 
eighth  inch  in  its  long  diameter,  one-fourt]^  inch 
from  the  lower  end  on  each  side,  and  a  small  open- 
ing in  the  bottom.  The  longitudinal  septum  ex- 
tends to  one-fourth  inch  from  the  lower  end. 

One  end  of  a  gauze  wick,  one  inch  wide  and 
several  yards  long,  is  inserted  in  the  upper  end 
of  one  "  barrel, "  and  is  pushed  down  its  lumen  to 
the  lower  end  with  a  small  probe,  pulled  out  of 
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the  opening  in  the  bottom,  the  end  reinserted 
through  this  opening  and  pushed  up  through  the 
other  "barrel, "  passing  around  the  smooth  lower 
end  of  the  septum. 

The  tube,  threaded  with  tlie  wick,  is  inserted 
to  the  bottom  of  the  cavity  and  the  wound  is 
closed  completely  around  it.  The  tube  should  be 
long  enough  to  project  above  the  dressings,  which 
are  covered  and  protected  by  a  sheet  of  rubber 
dam,  through  a  small  stretched  opening  in  which 
the  tube  has  been  previously  passed.  The  roll  of 
sterile  gauze  wick  in  a  doth  bag  is  pinned  outside 
the  dressings  and  covered  with  a  sterile  towel. 

During  the  first  24  hours,  at  more  or  less  fre- 
quent intervals,  depending  upon  the  quantity  of 
purulent  secretion,  the  nurse,  with  sterile-gloved 
hands,  steadies  the  tube  with  one  hand,  pulls  the 
wick  through  with  the  other  until  it  comes 
through  dry,  cuts  off  and  removes  the  soiled  por- 
tion, and  replaces  the  sterile  towel,  without 
having  disturbed  the  patient.  After  24  hours, 
the  tube,  having  served  its  purpose,  is  removed, 
and  replaced  by  a  small  "cigaret, "  or  by  any 
form  of  drain  the  surgeon  may  prefer. 

The  method  may  be  used  in  the  drainage  of 
any  cavity  where  dependent  drainage  is  imprac- 
ticable, but  in  peritoneal  infections  from  perfor- 
ations, it  will  probably  be  found  most  useful. 

With  this  method  of  drainage  it  is  not  neces- 
sary to  leave  a  large  portion  of  the  wound  open,  as 
is  often  advisable  with  the  usual  methods,  result- 
ing so  frequently  in  postoperative  hernia. 


It  has  the  advantage  of  gauze  drainage  with- 
out its  disadvantages. 

It  is  similar  in  its  effects,  yet  superior,  to  de- 
pendent drainage,  in  that  the  tube  will  not,  with 
proper  attention,  become  obstructed. 

It  drains  the  bottom  of  the  cavity,  while,  with 
the  usual  methods,  overflow  drainage  only  is  ob- 
tained. 

Finally,  by  this  method,  the  maximum  drainage 
is  secured  during  the  few  hours  when  drainage  of 
the  peritoneal  cavity  is  possible. 


TRANSFUSION  APPARATUS 

By  R.  E.  FARR.  M.D.,  F.A.C.S.,  and  EARL  W.  GILROY,  M.D.,  Minnkapous,  Mmnisota 

Fnim  tbs  ainlc  of  R.  E.  F*n.  Fur  Pavilion,  St.  Bmmibu  Hatful 


THE  efficacy  of  the  citrate  method  of  trans- 
fusion seems  to  have  been  established.  This 
method  has  made  the  operation  com- 
paratively simple.  In  order  further  to  simplify 
the  technique  we  have  made  use  of  some  of  the 
well-known  laboratory  methods,  adapting  them 
to  this  new  field.  This  method  of  withdrawal 
of  the  donor's  blood  has  been  used  by  many  men 
for  various  purposes,  but  the  apphcation  of  the 
second  part  of  the  procedure  we  think  has  not 
been  described. 

The  apparatus  consists  of  a  liter  Eriemeyer 
flask  arranged  in  the  same  fashion  as  an  ordinary 
laboratory  wash  bottle  (Fig.  i)  with  a  long  gla^ 
tube  extending  from  the  bottom  of  the  flask 


through  a  rubber  cork  and  outward,  having  a 
bend  of  45  degrees  on  the  outside,  A.  One  other 
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short  tube,  B,  extends  into  the  bottle  about  one- 
half  inch  and  about  one  and  one-half  inches  on 
the  outside.  Tube  A  is  connected  with  a  rubber 
tube  and  at  the  distal  end  of  the  rubber  tube  there 
is  an  adapter,  C,  to  fit  either  a  Luer  or  record 
needle.  Tube  B  is  plugged  loosely  with  sterile 
cotton  and  is  connected  with  a  long  rubber  tube, 
at  the  distal  end  of  which  there  is  a  glass  tube,  D. 
The  glass  tube  is  likewise  plugged  with  cotton 
and  is  used  as'  a  mouthpiece  for  the  operator 
from  which  i»int  by  means  of  suction  he  is  able 
to  create  a  negative  pressure  in  the  bottle. 

In  the  preparation  of  the  patient  the  usual 
technique  is  followed  as  to  the  application  of  the 
constrictor,  sterilization,  etc.  Citrate  solution 
in  sufficient  quantity  to  make  a  0.2  per  cent 
solution  of  the  dtrated  blood  may  be  introduced 
into  the  bottle  before  the  cork  is  inserted  or  this 
may  be  done  fractionally  by  suction  after  re- 
moving the  adapter  and  placing  it  in  citrate  solu- 
tion. 

We  usually  hold  the  cork  in  place  by  means 
of  adhesive  tape  so  that  the  second  stage  of  the 
procedure  (Fig.  2)  may  be  performed  without 
danger  of  the  cork  coming  out  at  the  time  the 
bottle  is  inverted.  With  the  mouthpiece  in  the 
operator's  mouth,  the  needle,  directed  peripheral- 
ly, is  inserted  into  the  vein  of  the  donor  and  by 
suction   negative  pressure  is  produced  in   the 


Fig.3- 

bottle.  The  blood  then  runs  through  tube  A  to 
the  bottom  of  the  Sask  which  is  continually 
agitated,  and  the  blood  is  at  once  intimately 
mixed  with  the  citrate  solution.  If  at  any  time 
the  vacuum  created  is  too  great,  it  may  induce 
a  valvelike  action  at  the  tip  of  the  needle,  the 
wall  of  the  vein  closing  over  the  orifice.  In  such 
an  event  the  adapter  is  simply  loosened  from 
the  needle  and  normal  tension  is  restored.  By 
this  same  means  tube  A  raay  be  evacuated  of 
blood  at  any  time  and  thus  the  possibility  of  the 
blood  stagnating  and  clotting  in  the  tube  b 
eliminated. 

Having  completed  the  operation  of  withdrawal 
of  the  blood,  which  operation  is  almost  as  simple 
as  taking  blood  for  a  Wassermann,  the  bottle  is 
inverted  (Fig.  3),  the  long  tube  A  becomes  the 
air  intake,  the  short  tube  B  becomes  the  tube  of 
exit  which  tube  is  connected  with  another  long 
rubber  tube  £  in  the  same  fashion  as  in  the  ad- 
ministration of  saline  by  the  gravity  method. 

The  whole  apparatus,  including  a  bottle  of 
sodium  citrate  (grams  2)  with  needles  No.  16 
may  be  autoclaved  and  wrapped  so  that  the 
operation  can  be  accomplished  with  but  little 
preparation  and  with  no  delay.  The  application 
of  these  simple  laboratory  methods  minimizes 
the  possibility  of  contamination  and  makes  for 
efficiency  and  simplicity  of  operation. 
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By  marsh  PITZMAN.  M.D.,  St.  Louis 

Lietttenant,  Medical  Cori>8,  U.  S.  A. 


li 


^  I  ^HE  very  multitude  of  the  modifications 
in  the  technique  of  inguinal  herniotomy 
today  in  widespread  use  opens  the  question 
as  to  whether,  after  aU,  we  have  really  gotten 
to  the  root  of  the  matter.  The  essence  of  the 
Bassini  suggestion,  that  is  opening  the  inguinal 
canal  freely  to  facilitate  removal  of  the  sac  and 
to  yield  a  better  opportunity  for  the  repair  of 
the  musculo-aponeurotico-fascial  layers,  was  un- 
questionably a  revolutionary  step  in  the  right 
direction.  Bassini  deserves  lasting  credit  for 
directing  the  attention  of  surgeons  to  the  im- 
portance of  the  repair  of  the  abdominal  (internal) 
ring  in  contradistinction  to  the  previous  emphasis 
on  the  subcutaneous  (external)  ring.  My  personal 
suggestion  is  simply  a  new  technique  for  £he  surer 
and  better  closing  of  the  abdominal  ring,  together 
with  the  reasons  for  my  step. 

All  modem  herniotomy  techniques  split  the 
aponeurosis  of  the  external  oblique  muscle  in 
the  direction  of  its  main  bundles  throughout 
the  length  of  the  inguinal  canal.  And  further, 
all  techniques  remove,  or  otherwise  destroy,  at 
least  the  inguinal  portion  of  the  hernial  sac. 
But,  beyond  this  point,  all  is  babel.  Thus, 
for  example,  we  have  the  Bassini  operation, 
with  and  without  transplantation  of  the  cord 
(incidentally  differences  of  opinion  as  to  what 
constitutes  transplantation)  ^  and  the  radically 
variant  Ferguson-Andrews  technique,  together 
with  the  innumerable  minor  variations  as  regards 
steps  and  suture  material  of  individual  operators. 
Enough  has  been  said  to  show  that  inguinal 
herniotomy  is  still  far  from  a  standardized 
operation  and  that  surgeons,  as  a  class,  are  as 
yet  not  satisfied  with  their  technique  and  results. 
In  order  to  simplify  our  problem,  and  to  keep 
in  touch  with  the  spirit  of  the  day,  let  us  confine 
our  discussion  to  the  typical  hernia  of  vigorous 
adult  life,  that  is,  the  indirect  inguinal  hernia. 
For  among  potential  soldiers  the  direct  type, 
that  is  actually  descending  medially  (internally) 
to  the  deep  epigastric  artery,  is  comparatively 
a  negligible  factor.  Here  we  have  ideal  conditions, 
that  is  vigorous,  otherwise  sound  men,  and 
hernias  of  small  or  average  size.  And  yet,  without 
going  into  statistics,  most  of  us,  I  am  sure,  will 
admit  that  the  eventual  failures  of  the  average 
surgeon,  even  in  this  selected  class  of  cases, 
are    considerable,    while    the    most   competent 


surgeons  report  many  disconcerting  and  some- 
what unexplained  recurrences.  Many  recurrences 
due  to  obvious  causes,  such  for  example  as 
infections,  chronic  cough  and  too  early  return 
to  heavy  physical  strain,  should,  in  fairness,  be 
eliminated  from  the  failures.  But,  after  eliminat- 
ing this  group,  a  variable  percentage  of  faOures 
remain,  many  of  which  I,  personally,  attribute 
to  a  faulty  technique  in  the  closure  of  the  ab- 
dominal inguinal  ring. 

As  true  hernias  never  exist  without  peritoneal 
sacs,  and,  as  such  open  sacs  always  allow  the 
escape  of  intestines  on  the  slightest  increase  in 
intra-abdominal  pressure,  nobody  doubts  the 
interdependent  relationships  of  hernias  and 
their  sacs.  But  peculiarly  in  regard  to  inguinal 
hernia,  at  least,  the  argument  has  been  generally 
accepted  that  the  open  sac  caused  the  hernia  to 
the  practical  exclusion  of  the  other  equally 
possible  alternative  that  the  hernia  caused  the 
sac.  The  pendulum,  however,  has  begun  to 
swing  the  other  way,  as  even  a  superficial  com- 
parison of  the  run  of  modem  texts  and  literature 
with  the  older  will  demonstrate.  If  this  is  really 
another  case  of  the  confusion  of  cause  and  e£fect, 
as  many  of  us  now  feel,  the  wideness  of  the 
acceptance  of  the  older  argument  will  prove  an 
interesting  subject  for  the  psychologist  and  the 
medical  historian.  The  gist  of  the  newer  argimient 
is  that  hernia  is  caused  by  greater  intra-abdominal 
pressure  than  the  particular  wall  can  withstand; 
that  under  such  circumstances  a  hernia  forces 
its  way  out  through  the  musculo-aponeurotico- 
fa^cial  layers  of  the  abdominal  wall;  and  that  the 
hemia  causes  the  sac  in  absolute  contradistinction 
to  the  older  opinion  that  the  sac  caused  the  hemia. 
As  I  have  recently  briefed  this  argument  in  some 
detail  elsewhere,^  I  will  simply  state  here  that 
the  past  year  has  not  caused  me  to  wish  to  add 
or  substract  one  iota  from  that  discussion. 

The  discussion  of  whether  the  sac  causes  the 
hemia,  or,  as  many  of  us  now  believe,  the  hemia 
causes  the  sac,  might,  at  first  glance,  seem  far 
afield  from  our  subject  of  operative  technique. 
And  yet  this  question  of  theory  is  the  foundation 
on  which  my  step  in  technique  rests.  So  far  as  I 
can  find  out  the  universal  custom  of  resecting 
the  sac  and  closing  off  the  peritoneal  cavity 
before  proceeding  to  the  repair  of  the  musculo- 

>Tbe  cause  and  prevention  of  hernia.   J.  Am.  M.  Ah.,  Ixix,  776-777. 
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aponeurotico-fascial  layers  of  the  abdominal  wall 
rests  on  the  older  conception  of  the  sac  causing 
the  hernia.  My  suggestion  in  technique  is  simply 
to  insert  the  mattress  sutures  for  the  repair  of 
the  abdominal  wall,  while  the  peritoneal  cavity 
is  still  open.  With  the  finger  introduced  through 
the  abdominal  ring,  the  strength  and  character 
of  the  tissues  forming  this  ring  can  be  accurately 
determined  and  the  sutures  carried  through  all 
the  layers  of  the  abdominal  wall  at  appropriate 
points.  Careful  surgeons  are  justly  afraid  of 
sinking  their  needles  deeply  into  these  layers 
from  the  outside  inwardly,  but  with  a  finger 
inside  the  abdominal  cavity,  no  excuse  seems 
to  me  pardonable  for  failure  to  get  a  good  firm 
grip  on  all  the  tissues  forming  this  ring,  that  is 
the  internal  oblique  muscle  and  aponeurosis, 
the  transversus  (transversalis)  muscle  and  aponeu- 
rosis, and  the  transversus  fascia.  On  account  of 
fear  in  regard  to  this  comparatively  blind  step, 
many  otherwise  competent  surgeons  skimp  the 
stitdi  until,  as  a  matter  of  practice,  they  have 
grasped  little  more  than  the  superficial  muscular 
fibers  of  the  internal  oblique  muscle.  And, 
in  view  of  the  danger  of  intestinal  adhesions,  or 
bladder  attachment  in  the  neighborhood  of  the 
abdominal  ring,  only  a  very  brave,  or  perhaps 
foolhardy  man  would  attempt  as  deep  a  grasp 
on  the  tissue  as  he  could  safely  accomplish  from 
within  outwardly.  As  far  as  the  sac  is  concerned, 
I  always  resect  at  least  the  inguinal  portion  of  a 
thickened  sac,  while  the  thin  ones  can  be  either 
resected  or  inverted  as  per  routine  techniques. 
But  I  lay  so  much  stress  on  the  repair  of  the 
abdominal  wall,  and  so  little  on  the  sac,  that  I 
seriougly  doubt  whether  it  is  necessary  to  pay 
any  further  attention  to  it,  once  the  abdominal 
cavity  has  been  opened. 

This  really  completes  my  suggestion,  but 
here,  just  for  good  measure,  are  a  few  personal 
opinions  in  regard  to  minor  points  in  technique. 
A  full  curved  round  needle  is  much  to  be  preferred 
to  any  cutting-edge  needle  or  instrument,  as 
it  minimizes  the  danger  of  injury  to  the  deep 
epigastric  artery  and  vein.  Incidentally,  the 
term  "epigastric'*  is  a  misnomer,^  as,  according 
to  the  rules  of  anatomical  nomenclature,  it 
should  be  known  as  the  h)^ogastric  artery  (of 
the  abdominal  wall). 

As  regards  suture  materials,  I  feel  that  No.  2 
twenty-day  catgut  wDl  hold  the  tissues  in  ap- 
position for  a  sufficient  length  of  time  to  insure 
proper  imion,  provided  the  knot  is  tied  firmly 
three  times  and  the  free  ends  are  left  at  least 

^Some   suKseated   changes   in   anatomical    nomenclature.    Anat. 
Record,  xlii,  No.  3,  165-168. 


one-quarter  of  an  inch  long.    If  the  operation 
is  not  properly  performed,  no  non-abso^bable 
suture  material  will  improve  the  result,  while 
the  disadvantages  of  non-absorbable  sutures  are 
too  well  known  to  call  for  comment.    From  a 
theoretical  point  of  view,  I  feel  that  a  superficial 
scarification  of  the  opposed  white  fibrous  tissues 
would  increase  the  certainty  of  early  and  proper 
union,    but   have   absolutely   no   basis   except 
theory  for  this  opinion.  In  order  to  obtain  a  clean 
and  bloodless  exposure  of  the  required  anatomical 
parts,  I  make  free  use  of  the  well  known  gauze 
dissection.   As  aseptic  wound  healing  should  be 
fairly  firm  at  the  end  of  two  weeks,  I  have  allowed 
some  of  my  patients  to  get  up  at  the  end  of  two 
weeks  and  some  even  at  ten  days,  with,  so  far 
as  I  could  determine,  no  deleterious  effect  on  the 
six  month  result.   For  the  usu^l  indirect  inguinal 
hernia  I  have  long  felt  that  the  technique,  which 
most  nearly  reproduced  the  normal  anatomical 
relations  of  the  spermatic  cord,  is  much  to  be 
preferred    to    the    other   proposed    techniques. 
On  theoretical  grounds,  at  any  rate,  I  object  to 
any  technique  which  brings  the  spermatic  cord 
straight  out  through  the  abdominal  wall,  and 
prefer  the  technique  which  brings  the  cord  out 
on  its  normal  valve  slant.    In  other  words,  I 
make  use  of  that  Bassini  technique  which  brings 
the  musculo-aponeurotico-fascial  layers  down  to 
the  inguinal  ligfiment  of  Poupart,  deep  to  the 
spermatic  cord.    Finally  the  cut  edges  of  the 
external  oblique  are  simply  sewn  together  super- 
ficially to  the  cord.    And  further,  I  insist  that 
this  is  the  normal  relation  of  the  parts,  and  is  a 
herniotomy  without  transplantation  of  the  cord. 
In  regard  to  practical  results,  as  any  individual 
operator's  personal  experience  in  so  big  a  field 
could  be  only  as  a  drop  of  water  compared  to 
an  ocean,  I  will  simply  state  that  my  early  re- 
sults have  been  excellent  throughout.    As   I, 
myself,  have  only  used  this  step  during  the  past 
year,  and,  as  hernia  results  should,  in  fairness, 
be  checked  up  after  the  lapse  of  three  to  five 
years,  I  lay  absolutely  no  stress  on  this  report 
of  personal  results.    My  excuse  for  publishing 
the  report  is  based  on  my  opinion  that,  in  the 
army,  this  question  is  an  emergency  problem  of 
some  importance. 

CONCLUSIONS 

1.  All  types  of  hernia  are  caused  by  greater 
intra-abdominal  pressure  than  the  particular  wall 
can  withstand. 

2.  The  newer  point  of  view,  that  the  hernia 
causes  the  sac,  in  contradistinction  to  the  sac 
causing  the  hernia,  deserves  serious  consideration. 
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3.  Greater  operative  emphasis  should  be 
placed  on  the  repair  of  the  musculo-aponeurotico- 
fasdal  layers  of  the  abdominal  wall. 


4.  My  suggestion  in  technique  is  that  the 
sutures  for  the  repair  of  the  wall  should  be  placed 
before  the  peritoneal  cavity  is  closed. 


CORRESPONDENCE 

ARTIFICIAL  SYNOVIAL  FLUID 


To  the  Editor:  In  June,  191 1,  I  published  in 
SxTHGERY,  Gynecology  and  Obstetrics,  an  account 
of  artificial  synovial  fluid,  a  subject  which  always 
interested  my  classes  at  the  school.  It  would  seem 
to  require  more  or  less  attention  now  at  the  hospitals 
which  are  caring  for  soldiers  with  joint  injuries. 
The  fluid  consists  in  an  eight  ounce  mixture  of: 

Oances 

Boroglyceride i 

Glycerine 3 

Normal  saline  solution 4 

After  the  breaking  up  of  adhesions  and  in  cases  of 
chronic   inflammation   of   fibrous   structures   this 


fluid  injected  into  a  joint  acts  mechanically  in  two 
ways. 

1.  As  a  hygroscopic  fluid  of  physical  consistency 
somewhat  resembling  synovial  fluid,  it  furnishes  a 
benign  lubricant  which  remains  in  place  for  days  or 
weeks,  furnishing  an  obstacle  to  re-adhesion  of 
joint  surfaces. 

2.  As  a  hygroscopic  fluid  it  has  a  tendency  to 
unload  interstitial  infiltrates  from  the  fibrous 
tissues  about  a  joint,  when  these  are  congested  as  a 
result  of  chronic  inflammation. 

Robert  T.  MoRiis,  F.A.C.S. 
New  York. 
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A  CRITIQUE  OF  NEW  BOOKS  ON  OBSTETRICS  AND  GYNECOLOGY 

By  GEORGE  GELLHORN,  M.D.,  F.A.C.S.,  St.  Louis 


THE  war  may  have  reduced  the  quantity,  but 
happily,  it  has  not  affected  the  qusdity  of 
gynecologic  literature.  Witness  in  proof  thereof, 
the  row  of  books  on  the  reviewer's  desk. 

Lockyer,  of  London,  heads  the  list.  This  author, 
long  known  to  us  by  his  contributions  on  gyne- 
cologic pathology,  has  more  recently  become 
prominent  as  a  writer  of  books.  Within  less  than 
two  years  he  has  published,  jointly  with  Eden,  a 
Textbook  of  Gynecology  for  Students;  he  has  edited, 
again  with  Eden,  a  System  of  Gynecology  in  three 
volumes;  and  now  he  has  written  a  book  of  his  own. 
In  times  of  peace  and  under  the  most  favorable 
drcumstancesj  this  would  be  testimony  to  an  ex- 
ceptional assiduity  —  imder  the  stress  of  war  it  is 
an  exceptional  achievement.  In  this  latest  work,' 
Lockyer  presents  to  us  a  monograph  of  imposing 
size  on  uterine  fibroids.  The  book  is  divided  into 
three  parts  which  deal  with  myoma,  adenomyoma, 
and  operations  for  myoma  respectively,  and  con- 
tains a  full  account  of  the  pathology,  dinical  fea- 
tures, and  treatment  of  these  tumors.  Extensive 
practical  experience  and  museum  collections  of 
unusual  size  and  variety  enable  the  author  to  con- 
tribute to  any  phase  of  the  subject  from  his  own 
knowledge  and  to  introduce  the  results  of  his  per- 
sonal investigations  and  scientific  researches.  Yet, 
the  literature  of  the  world  is  fuUy  considered  and 
we  meet,  for  instance,  with  repeated  references  to 
the  work  of  Kelly  and  Cullen.  Of  Continental 
writers,  German  and  French  authorities  are  fre- 
quently quoted.  Beautiful  color  plates  and  a  mul- 
titude of  half-tones  illustrate  both  the  histologic  and 
the  gross  aspect  of  the  various  forms  of  fibroids  and 
visualize  the  steps  of  the  operation  described. 

A  work  of  such  magnitude  cannot  possibly  be 
reviewed  adequately  within  a  limited  space,  but  the 
few  selections  appended  will  serve  to  whet  the 
appetite  of  the  prospective  reader.  While  the  causa- 
tion of  fibroids  is  obscure  and  the  question  of  their 
histogenesis  must  still  be  held  in  abeyance,  Lockyer 
believes  that  ovarian  activity  is  a  determining  factor 
in  the  development  of  myomata.  The  term  myxoma 
should  be  discarded  and  the  mucinoid  change  had 
best  be  regarded  as  the  liquefactive  stage  of  hyaline 
degeneration.  In  the  controversy  as  to  the  etiology 
of  necrotic  fibroids,  the  author  leans  to  the  view 


1  FtBKOiDS  AND  AixiED  TuKORS.  Bv  Cuthbeit  Lockyer,  M.D.,  B.S., 
F.R.C.P.,  F.R.CS.  London  and  New  York:  The  Macmillan  Company, 
zgxS. 


that  hemolysis  and  not  thrombosis  is  the  pre- 
dominant change.  He  denies  any  interrelation 
between  fibroids  and  pol3rpoid  endometritis  and 
assumes  for  the  latter  an  infective  origin.  The  coin- 
cidence of  cancer  and  myoma  in  the  uterus  is  of 
great  clinical  importance,  but  pathologically  it  can- 
not be  said  that  one  growth  predisposes  to  the 
development  of  the  other.  Sarcomatous  transforma- 
tion, on  the  other  hand,  is  a  well  established  fact 
though  existing  statistics  do  not  indicate  the  fre- 
quency of  this  occurrence.  Submucous  pol3rpi  in 
particular  should  be  regarded  with  suspicion  and 
never  be  removed  without  a  thorough  histologic 
examination.  As  to  the  question  of  the  heart  in 
cases  of  myoma,  Lockyer  rejects  the  iK>ssibility  of 
specific  myoma  toxins  inimical  to  the  heart  and 
refers  the  cardiac  lesion  back  to  anaemia.  The  effect 
of  pregnancy  on  a  myomatous  tumor  is  very  marked, 
but  induction  of  labor  or  abortion  should  never  be 
performed.  Expectancy  gives  the  best  chances  to 
mother  and  child. 

This  leads  us  to  the  subject  of  the  treatment  of 
fibroids,  and  here  we  find  the  same  completeness  of 
detail  that  may  be  assumed  from  the  foregoing 
excerpts  from  the  chapters  on  pathology.  Both  the 
operative  and  the  non-surgical  therapy  are  dealt 
with  on  a  broad  basis  and  with  a  fairness  altogether 
refreshing.  The  diagnostic  chapters  are  equally 
rounded  out  and  contain  not  a  few  diagnostic  signs 
which  seem  to  have  been  permitted  to  lapse  into 
oblivion.  If  the  reviewer  does  not  continue  to  quote 
from  his  notes,  it  is  due  to  fear  of  the  editor's  blue 
pencil.  Moreover,  there  is  no  need  of  going  into 
further  detail,  for  it  must  be  evident  by  now  that 
the  treatise  before  us  is  one  which  is  indispensable 
to  any  up-to-date  gynecologist. 

There  is,  to  the  reviewer's  mind,  yet  another 
aspect  from  which  this  book  appears  momentous. 
We  have  fondly  believed  in  the  past  that  Medical 
Science  was  in  truth  international,  that  it  knew  no 
geographic  bounds,  that  it  stood  serene  and  sublime 
above  empires  and  republics,  knomng  no  sover- 
eignty but  that  of  Humanity. 

The  war  has  shattered  many  such  illusions  and 
shown  that  men  of  science  are  first  of  all  human 
beings.  Now  that  the  nightmare  is  ended  and 
reconstruction  is  upon  us,  many  bridges  must  be 
laid  across  the  gaping  chasm  to  unite  once  more 
mankind  torn  asunder;  and  this  book  of  Lockyer's 
is  just  such  a  bridge  for  it  encompasses  all  the 
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wisdom  of  the  world  on  a  certain  subject,  and 
medical  men  of  all  tongues  and  all  nations  will  have 
to  turn  to  it  for  reference,  again  to  study  together, 
to  work  together,  to  serve  together  for  the  sake  of 
Humanity. 

A  TEXTBOOK  is  a  thing  that  is  associated  in 
one's  mind  with  hard  work  on  the  part  of  the 
student.  A  chapter,  or  two  perhaps,  to  obtain  some 
desired  information  and  then  it  is  laid  aside  until 
another  need  arises.  But  here  we  have  a  book^  that 
one  does  not  put  down  after  a  chapter  or  two,  but 
keeps  on  reading  and  finds  in  the  end  that  it  has  not 
only  been  immensely  instructive,  but  entertaining 
as  well.  We  encoimter  the  Freudian  theory  on  the 
sex  impulse  and  wonder  why  other  authors  have 
not  thought  to  embody  this  important  chapter  in 
their  textbooks.  In  the  section  on  the  relationship 
of  gynecology  to  the  internal  secretions,  we  find  the 
few  definitely  established  facts  hulled  out  of  a  maze 
of  contradictory  and  confusing  observations,  the 
plausible  theories  clearly  pointed  out  as  a  working 
basis,  and  the  lines  of  further  investigations  plainly 
indicated;  and  everywhere  we  see  the  author's 
active  collaboration  on  a  subject  that  may  yet 
revolutionize  our  entire  conception  of  g3aiecology. 
There  is  further  an  interestingly  written  discourse 
on  the  relations  of  gynecology  to  all  the  other 
organs  and  systems  of  the  body  which  correlates 
our  special  field  of  work  to  the  other  branches  of 
medical  science  and  emphasizes  the  point  that 
gjmecology  can  no  longer  be  regarded  as  an  offshoot 
of  either  surgery  or  of  obstetrics.  And  so  this  first 
part  of  the  book  is,  in  reality,  a  treatise  on  general 
gynecology  and  would  be  a  distinct  gain  to  literature 
even  were  the  work  to  end  here. 

But  there  are  two  more  parts.  In  the  second  part, 
gynecologic  diseases  are  treated  at  length.  The 
undergraduate  student  will  find  this  part  particu- 
larly attractive.  Both  the  microscopic  and  macro- 
scopic illustrations,  the  latter  from  the  author's 
hand,  show  a  high  degree  of  perfection  and  serve, 
in  conjunction  with  the  precision  of  the  text,  as  a  true 
guide  into  the  theory  and  practice  of  gynecology. 

In  the  third  part  which  deals  exdusively  with 
operative  gynecology,  text  and  illustrations  vie 
with  one  another  in  a  clear  and  helpful  presentation 
of  our  surgical  procedures. 

We  have  welcomed  the  first  appearance  of  the 
work  with  warm  recommendation,  and  this  second 
edition  deserves  even  higher  prabe. 

A  BOOK  which  appears  in  its  eighth  edition,  per 
se  relieves  a  reviewer  of  his  responsibility.  The 
eight  editions  speak  too  loud  and  eloquent  a  lan- 
guage to  require  more  than  a  simple  announcement. 
But  in  this  case^  the  reviewer  cannot  refrain  from 
pointing  out  that  the  author  personifies  in  himself 
that  happy  union  of  the  sister  sciences  of  obstetrics 

1  Gynzcolooy.  By  William  Graves,  A.B^  M.D.,  F.A.C.S.  id  ed. 
Philadelphia  and  London:  W.  B.  Saunden  Company*  xgx6. 

*  A  Texi  Book  or  OBStmics.  By  Barton  Cooke  Hirst,  A.B.,  M  J)., 
LL.D.»  FJ^.CS.  8th  ed.  Philadelphia  and  London:  W.  B.  Saunden 
Company,  29x8. 


and  gynecology,  from  which  alone  progress  and  a 
perfect  imderstanding  of  all  reciprocal  problems 
can  come.  Hirst  is  one  of  the  few  authorities  who 
have  written  textbooks  both  of  obstetrics  and 
gynecology. 

In  the  present  volume  his  long  experience  as  a 
teacher  ha!s  helped  him  to  recognize  and  omit  mate- 
rial imessential  to  the  medical  student  and  general 
practitioner.  Thus,  while  all  real  advances  in  ob- 
stetrics are  embodied  in  the  work,  the  size  of  the 
book  is  smaller  than  that  of  former  editions.  In  the 
galaxy  of  American  textbooks  of  obstetrics,  this  one 
occupies  an  honored  place. 

THE  second  edition  of  Shears'  Obstetric^  has 
preserved  the  excellent  qualities  of  the  first 
edition.  Originality  of  conception,  vividness  of 
description,  and  proper  valuation  of  practical  needs 
are  the  dominating  features  of  the  work  and  war- 
rant the.  prospect  of  a  long  and  successful  career. 
Unfortimately,  certain  technical  imperfections  were 
likewise  preserved  which,  in  the  first  edition,  could 
be  overlooked  as  due  to  hasty  proofreading.  In 
this  second  ''revised"  edition,  they  should  have 
been  eliminated.  Such  shortcomings,  however, 
should  not  be  permitted  to  mar  the  intrinsic  value 
of  the  book. 

CROSSEN'S  textbook*  proves  its  popularity 
by  a  fourth  edition.  In  the  absence  of  the 
author  in  France,  Dr.  Hugo  Ehrenfest  has  attended 
to  the  revision.  He  has  succeeded  in  bringing  the 
book  up  to  date  by  deft  touches,  adding  valuable 
facts  which  have  come  to  light  since  the  last  edition^ 
and  eliminating  doubtful  or  imessential  matter. 
He  has  also  written  a  chapter  on  the  relationship  of 
the  endocrine  glands  to  the  female  genitals  in  which 
this  complicated  subject  b  set  forth  in  systematic 
and  succinct  manner.  The  book  will  be  a  staunch 
friend  to  students  and  general  practitioners. 

THE  last  book*  to  be  reviewed  is  inferior  to 
its  precursors  only  in  size.  In  its  subject  matter 
it  takes  front  rank  in  the  reviewer's  opinion  and 
should  receive  the  careful  and  appreciative  attention 
of  teachers  on  obstetrics.  ''These  talks,"  says  the 
author  "are  merely  printed  chats  similar  to  those 
often  held  with  students  during  the  hours  of  waiting 
while  on  out-patient  cases."  The  more  common 
complications  met  with  in  obstetric  practice  are 
set  forth  in  thirteen  short  chapters,  and  the  con- 
versational style  preserved  throughout  makes  the 
reader  forget  that  he  is  absorbing  a  great  deal  of 
practical  experience  and  soimd  judgment.  The  book 
is  small  enough  to  be  slipped  into  one's  pocket  and 
is,  in  truth,  a  genuine  vade  mecutn,  a  constant  com- 
panion in  the  work  of  the  obstetrician. 

"Obsxbisics,  Normal  and  Opzxativs.  By  Geoige  Peaslee  Shears, 
B.S.,  M.D.,  and  E.  £.  Shears,  M.D.  ad  ed.  revised.  Philadelphia  and 
London:  J.  B.  Lipptncott  Company,  xgx?. 

*  Disbasbs  op  Women.  By  Hany  Sturgeon  Crossen,  M.D.,  F.A.C.S. 
4th  ed.  St.  Louis:  C.  V.  Mosby  Company,  X017. 

•  Talks  ON  Obstetrics.  By  Rae  Thornton  La  Vake,  M.D.  St  Louis: 
C  v.  Mosby  Company,  19x7. 


AMERICAN  COLLEGE  OF  SURGEONS 


CASE  RECORDS  AGAIN 


HOSPITAL  standardization,  according 
to  the  American  College  of  Surgeons, 
is  a  poor  phrase  to  describe  a  good 
purpose.  The  purpose  is  to  improve  the  ser- 
vice which  sick  people  receive  in  hospitals. 
In  its  program  the  College  has  centered  its 
aim.  In  effect  the  College  says,  ''There  are 
many,  many  things  to  be  done  by  the  medical 
profession  and  by  hospitals  in  the  way  of 
better  Care  for  sick  people.  But  let  us  not  try- 
to  do  all  of  them  at  once.  Let  us,  first,  turn 
our  attention  to  the  most  imperative  needs  of 
a  good  hospital;  to  the  needs  about  which 
there  is  no  debate  and  without  which  no 
hospital  may  claim  the  approval  of  its  com- 
munity. These  needs  are,  first,  case  records; 
second,  clinical  laboratories;  and  third,  staff 
organization. 

The  College  has  recently  published  two 
bulletins  on  the  subject  of  case  records,  some 
account  of  which  was  given  in  the  last  issue  of 
the  JOURNAL.  The  bulletins  met  with  heartiest 
response  from  the  medical  profession,  from  the 
hospital  administrators,  and  from  the  public. 
An  occasional  misconception,  however,  arises 
with  regard  to  the  records.  How  "complete" 
must  a  record  be  in  order  to  be  adequate? 
is  a  usual  question.  Again,  how  much  labora- 
tory work  must  be  done  in  each  case? 

The  answers  to  these  questions  obviously 
lie  in  sound  medical  training.  A  case  record 
is  not  an  ornament  and  quite  as  definitely 
a  case  record  does  not  normally  include 
laboratory  work  unless  such  work  was 
actually  needed  or  deemed  advisable  in  the 
diagnosis  or  treatment  of  the  particular  case. 
For  instance,  it  would  not  be  expected  that 
a  Widal  should  be  taken  in  a  fracture  case, 
nor  would  a  Wassermann  be  expected  in  an 
obvious  appendicitis,  but  it  would  be  regarded 
as  highly  neglectful  and  an  evidence  of  slip- 
shod work  if  an  obscure  bone  disease  were 


permitted  to  proceed  to  operation  without  a 
Wassermann  having  been  made. 

In  other  words,  the  clinical  record  ought  to 
show  everything  that  was  done  in  each  case; 
and  what  was  done  in  the  case  ought  to 
include  every  reasonable  effort  to  ascertain 
exactly  what  was  the  matter  with  the  patient. 
The  doing  and  recording  of  unnecessary 
laboratory  work  in  a  case  are  not  only  a  cause 
of  imnecessary  expense,  but  are  also 
evidence  of  faulty  medical  or  surgical  practice. 

But  the  chief  difficulty  in  the  way  of  ade- 
quate records  today  is  not  the  laboratory 
phase  just  stated.  It  lies  rather  in  the 
thorough  study  of  the  case,  first,  through  a 
personal  history  and,  second,  through  a 
physical  examination.  The  confusion  of  these 
two  parts  of  a  case  record  is  so  usual  that  some 
emphasis  is  here  given  the  subject. 

PERSONAL  HISTORY 

The  personal  history  is,  in  effect,  the 
patient's  story  of  himself  in  relation  to  his 
complaint.  It  is  not  a  diagnosis;  it  need  not  be 
verbose  or  elaborate.  But  the  personal  history 
should  include  every  point  likely  to  be  of 
interest  in  leading  up  to  the  illness  for  which 
the  patient  came  to  the  hospital.  It  included 
his  family  history;  any  family  traits  that  might 
have  a  bearing  on  his  own  condition  as,  for 
instance,  nervous  manifestations.  Incidents 
or  previous  illnesses  of  the  patient  may  have  a 
marked  bearing  on  the  case  under  discussion. 
An  early  inflammatory  rheumatism,  for 
instance,  contracted  diuing  childhood  might 
have  a  marked  effect  in  accounting  for  a  heart 
condition.  A  ptomaine  of  years  ago  might 
easily  have  something  to  do  with  a  disturbed 
stomach  function  at  the  present  time. 

The  patient  should  be  catechised  carefully 
as  to  the  beginnings  of  his  present  illness ;  the 
symptoms,  their  extent  and  durations. 
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The  parts  of  the  body  should  then  be 
discussed  with  the  patient  from  his  stand- 
point; he  should  be  required  to  think  about 
himself  with  the  mind  focused  on  one  question 
at  a  time.  It  is  not  su£G[cient  that  the  patient 
be  asked  whether  or  not  he  has  had  any 
previous  illnesses.  Has  the  patient  ever  had 
headache?  If  so,  what  was  its  character? 
Have  his  ears  ever  troubled  him?  Or  his,  eyes 
or  nose,  or  mouth,  or  throat?  Oftentimes  a 
patient  will  entirely  forget  something  that  may 
be  most  important  on  which  his  memory  is 
checked  by  reference  to  that  particular  thing. 

It  is  not  sufficient  that  the  patient  be  asked 
whether  he  has  ever  had  heart  disease,  or 
anything  the  matter  with  his  heart;  he  must 
be  quizzed  about  shortness  of  breath,  pal- 
pitation, vertigo,  swelling  of  the  feet,  puffiness 
of  the  eyelids.  Then  the  physician  can 
determine  whether  these  incidents  point  to 
previous  heart  trouble. 

The  same  detailed  examination  niust  go 
through  every  part  of  the  body;  the  chest,  the 
abdomen,  the  extremities,  and  the  genito- 
urinary system. 

Too  often  the  personal  history  sheets  are 
merely  marked  **  negative, "  and  give  evidence, 
not  that  the  examiner  has  made  inquiry  in 
these  different  directions,  but  that  he  has 
assiuned  that  they  had  no  bearing  on  the  case. 

THE  PHYSICAL  EXAMINATION 

The  physical  examination  is  what  the  doctor 
finds  on  examination.  It  is  not  the  patient's 
story.  It  is  a  statement  of  actual  objective 
facts  and  this  examination  taken  in  con- 
junction with  the  personal  history  make  up 
the  basis  of  the  diagnosis. 

The  clinician  is  now  assiuned  to  know  what 
the  patient  has  had  to  say  about  himself  and 
the  time  is  at  hand  when  the  patient's  story  is 
checked  up  by  an  actual  examination.  The 
obscurity  or  simplicity  of  a  case  will  determine 
in  the  main,  the  extent  of  the  physical 
examination.  The  point  at  issue  is  the 
diagnosis  and  if  this  can  be  made  by  going 
direct  to  some  indicated  part  of  the  body  or  to 
some  group  of  symptoms  and  can  be  so  plainly 
determined  as  to  leave  practically  no  ground 
open  for  debate,  then  it  would  seem  that  this 
direct  course  is  permissible.    If  the  diagnosis 


is  obscure  every  point  should  be  thoroughly 
covered  and  studied.  It  is  important  to 
remember  that  whatever  the  illness  of  the 
patient,  that  illness  bears  a  relation  to  the 
entire  body  and  all  significant  fact  in  this 
connection  should  be  recorded. 

In  the  two  bulletins  (Vol.  IV,  Nos.  i  and  2) 
full  detail  is  given  as  to  the  distinction  between 
a  personal  history  and  a  physical  examination. 

Some  indication  of  the  need  that  the  medical 
profession  give  keen  attention  to  physical 
examinations  is  clear  in  the  following  figures. 
In  a  group  of  603  hospitals  in  the  United 
States  and  Canada  last  year,  27.4  per  cent  of 
the  patients  received  careful  physical  examina- 
tions. In  this  group  some  1,546,000  were 
admitted  to  the  care  of  the  hospitals  and  later 
discharged  without  physical  examinations. 

CASE   RECORDS   POR  PRIVATE   PATIENTS 

It  is  considered  settled  that  careful,  accu- 
rate, and  comprehensive  case  records  should 
be  kept  on  all  ward  patients  in  the  hospital. 
There  seems  to  be  no  argument  about  this. 
Hundreds  of  hospitals  keep  these  records  well. 
But  many  physicians  and  surgeons  hesitate 
about  keeping  detailed  records  on  their  pri- 
vate patients,  and  this  feeling  has  been 
responsible  for  much  carelessness  in  record 
keeping.  Under  such  circumstances  the  ad- 
ministration of  the  hospital  naturally  con- 
cludes that  if  the  bars  are  down  in  one  place 
they  might  just  as  well  be  down  in  other  places. 

Much  serious  thought  is  due  on  this  subject 
of  records  for  private  patients.  The  problem 
is  difficult.  Many  doctors  feel  that  their 
relations  with  their  private  patients  are  con- 
fidential and  that  these  cases  are  not  to  be 
talked  about  by  outsiders.  The  result  is  that 
some  of  these  doctors  keep  rather  accurate 
records  in  their  own  offices  and  not  in  the 
hospitals,  although  the  patients  are  cared  for 
in  hospitals.  Other  doctors  keep  no  records 
at  all  of  private  patients.  A  woman,  for 
example,  has  a  miscarriage,  or  has  several 
mishaps  of  the  sort.  Obviously  the  case  is  not 
one  for  outsiders  to  know  about.  A  Was- 
sermann  has  been  made  and  the  result  is 
positive,  which  may  account  for  the  abortion. 
There  may  be  a  gonorrhceal  history  connected 
with  the  patient,  or  something  in  the  story 
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that  goes  back  to  a  syphilitic  history.  Very 
rightly  these  are  things  which  are  not  to  be 
talked  about. 

And,  yet,  should  not  a  full  record  be  kept? 
Does  not  the  patient,  himself  or  herself, 
frequently  suffer  because  of  the  want  of  an 
adequate  record?  Suppose  the  doctor  treats 
a  private  case  and  makes  no  record  of  it; 
and  suppose  that  later  he  dies,  or  that  the 
family  moves  away,  or  that  for  some  other 
reason  a  new  doctor  is  called  into  the  case. 
Is  not  the  patient  entitled  to  have  the  ex- 
perience gained  by  the  first  doctor  available 
for  use  under  the  new  conditions?  The  answer 
is  undoubtedly  yes.     The  data  should  be 


available  to  the  patient,  private  or  cUnical. 
What  is  to  be  done?  Nearly  all  objections 
to  the  keeping  of  records  for  all  patients  dis- 
appear if  the  hospital  records  themselves  are 
private  and  inviolable  and  not  subject  to 
review  by  any  one  who  has  not  a  definite 
right  to  know  what  the  records  contain.  The 
answer  is,  of  course,  that  hospital  records  are 
confidential  data  and  should  not  be  seen  or 
known  by  any  one  excepting  in  the  interest 
of  the  patient  and  on  the  patient's  order  or  on 
the  order  of  the  doctor  authorized  by  the 
patient.  The  protection  of  the  records  is  a 
responsibility  which  the  hospital  owes  to  each 
doctor  who  practices  in  it. 
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War  Clinics 

During  1919  we  plan  to  introduce  into  the'Surgical  Clinics  of  Chicago  many  instructive 
Clinics  from  those  surgeons  who  have  been  in  actual  contact  with  surgery  m  the  field 
and  at  the  Base  Hospitals^  They  have  much  to  tell  that  will  be  of  untold  value  in 
reconstruction  and  rehabilitation  work.  In  the  first  number/ now  ready^  you  get  six  suck 
clinics  (See  page  13) — five  war  wound  cases  from  Major  Kellogg  Speed,  with  the- 
treatment  used  at  the  A.  E.  F.  Evacuation  Hospital;  and  another  by  Lieut.-Col.  Frederic 
A  Besley  on  Secondary. Hemorrhages., 
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Mouth  Hook.  ^le"B">ad'-C" 
Cyliukn  AtuchBl. 
The  IDEAL  HOSPITAL  APPARATUS.    Thta  WAUR 

ii  the  OutGl  Hipplied  lU  Amuiun  GovcmmcDL 
mobite  opentju  nwu  m  Fnna,  ind  mjiar 
HiJiUij'  Homitali  nod  CintannRiU  in  the 
UniUd  Stitn.  Cm  f  nm  40  to  fiO  gili.  of  NiO 
per  hour  of  pnlound  UEftbaU. 


Perfectly  controlled  smooth  mixtures 

assured  by 

THE  NEnV 

Positive  Sight-Feed-Measaremeot 


Gases  delivered  Washed,  Moistened  and 
Heated  to  body  temperature. 

UiDuIactund  in  thne  DodeU,  "D,"  "E"  aod  "F;"  tndy 
poiliblc  ud  conqiktc  outfit*  i«  Privitc  mnd  Hos[HtaI  uac. 


kmi  -B"  is  the  Nitroui  biid  fnd  tube  lt\l  or  riie  u 
or  lot  volume  o(  the  leqjectlve  pjea  a  adniiited  t 
nje  chftmbeF,  by  the  needle  velveL  Accuracy  of  mik 
1  VISIBLE  PROOF  OF  ACCURACY  >r  thuiiuured 


s 


AFEH  ANAESTHESIA  APPARATuJl 

9§tm  Ave  k  laMph  SL      CON    V     W  CERN  CHICAGO,  QUNOIS  W^ 
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Cradnated  Low  Tone  Toning  Forks 

Devised  by  DR.  W.  G.  REEDER 

Important  Announcement 

77E  are  now  able  to  deliver  the  fint  gr&duatod  low  tone  tuning  fotka 
V  manufactured  in  America.  These  forka  are  gradunted  in  four  tone  in- 
"vals  from  16  to  64  double  vibratiooa  per  aecond.  Tbey  are  free  ftom 
ertonea  and  guaranteed  to  be  perfect.     Otologiata  who  have  been  unable 


iperior  product  at  a  nominal  price.    Theae  forks  are  indiapentable 
TUnctioqal  tatinB  of  the  ear,  especially  in  casea  of  inc' 


obtain  auch  a  set  of  instruments  at  any  fisuie  sini 
■     ■    ■  ■  .    The^  fo. 

ction  deafaiesa  and  thoee  in  which  the  lower  tone  limit  is  disturbed. 

.  I   Rceder's  Tunini  Folk.  16  to  20  douUi  vibntiaiu,  it  23H   imiia  loDI  uil  wwha 

7M1I» PnccUTOO 

,  2  Racia't  Tunins  Fork.  24  to  28  dcnibla  Tibntieiu.  u  19H  inchca  kmi  and  wswhi 

7II». Pri«»«!0O 

.  3  Rvv^ar'i  Tunins  Fork,  32  to  44  doubla  vibntion*,  is   17  inches  lona  sod  wwafas 

7  lbs Pries  mWI 

.  4  Rseder's  Tuniss  Fork,  46  to  64  double  vflirsciau.  ii  14  inches  loni  snd  wsislis 

6  lbs PricEl)2.»0 

SHARP   &   SMITH 

tictartrt    and   Exportmrt    ot  High   Grada   Surgical  liutnananta   and 

Hoapital  SappHma 
LAKE  ST.  Dmww  WsbsJi  An.  sad  Mich.  DM.  CHICAGO,  ILL. 

Establisbsd  1S44  iBoorparatsd  IMM 
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Which  Will  You  Use? 


Doctor,  will  you  use  an  anti- 
septic which  is  Poisonous  and 
Dangerous*  such  as  Phenol  and 
Mercuric  Chloride?  Will  you  use 
an  antiseptic  which  is  irritating 
and  unstable,  such  as  the  hypo- 
chlorites? 

Will  you  use  an  antiseptic  which 
is  soothing  but  inefficient*  such 
as  many  liquid  antiseptics  on  the 
market— 


I  Carbolic    Acid  '^  and 

Mercury  Bichloride 

Poisoning. 

Dr.  Wm.  McNally,  chem- 
ist of  the  coroner  for  Cook 
County,  III.,  reports  781  re- 
corded deaths  due  to  Phenol, 
and  110  deaths  due  to  Mer- 
curic Chloride  durine  die 
years  1905  to  W17  inclusive. 


Or  will  you  use 

CHLORAZENE? 

Dakin's  Antiseptic 


CHLORAZENE  is  Bfty  timet  stronger 
in  its  genniddal  action  than  ^enol.  It  is 
at  least  a  thousand  times  mor«  germitndal 
than  liquor  Antisepticua  and  Dobell's  Solu- 
tion. 

CHLORAZENE  ia  non  -  poiaonous, 
non-irritating,  aaf*  and  stable. 

Doctors,  try  CHLORAZENE  as  a  gargle 
in  sore  throat,  tonsillitb  and  mouth  infec- 
tions. You  will  find  the  results  astonishing. 

IVy  CHLORAZENE  aiso  in  Wounds, 
Bums,  Carbuncles,  Mucous  Membrane  In-  i 
fections.  Surgery  and  as  a  General  Antiseptic. 
You  will  agree  that  CHLORAZENE  is  the 
Universal  Antiseptic. 

FoT  Sak  At  All  DraggUU 

Chlaraz«n«  Tablct«  in  bottles  of  100,  500  and 

1000. 

ChliHrsxAn*  Powder  in  hotpit^  paclugea  No.  1 

uid  No.  2. 
A  postal  card  wUI  brins  Ilt*r«tur«  and  pric««. 
Yita  might  alto  aak  for  Prieut  on  tXchtoramitM  T, 
Prooainm,  Barbital  and  Digipotan. 

THE  ABBOTT  LABORATORIES 

Homa  of  tha  Dalcln  Produota 

ALL  AMERICAN-ALWAYS  AM£1UCAV 
Horn*  Offic*  and  LaboratorlM,  D«pt.  82,  Chicago 
Nn>  Y«rk  Snttla  Sua  Fmutiog  Lm  Ancalai 
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lycos  $25.00 

yojt  own  information  and  benefit,  have  a  talk 
I  th«  owner  of  a  JJwcw  Sphygmomanometer. 
or,  better  *till,  have 
a  demonstration  at 
your  dealer's.  It  will 
gain  your  good  will, 
as  will  the  daily  uie 

hold  it. 

The  expenditure 
for  a  Ifce.  Self- 
Verifying  Sphygmo- 


you  rightly  feel  the 
soundness  of  your 
ment,  for   the  extra 

It  satisfies  the  pcac- 
ler  completely  —  the 
m  it  holds  the  un- 
ging  loyalty  of  users. 


1b^^  Instrument  Companies 

ROCHESTER,  N.  Y. 


HYCLORITE 

In  Empyema 

The  use  o(  Hyclorite  in  1 :1000  dilution  for  irrigaUng 

empyema  rases  after  lobar  pneumonia  is  enabling  sur- 
geons to  disdiarge  their  patients  in  much  shorter  time 
than  with  previous  methods  of  treatment.  Hycbrite 
acts  promptly,  yet  without  irritation. 

Hyclorita  ia  alwaya  r»ady  for  im- 

madiata  uaa. 

Jiut  kdd  water  and  apply. 

Hyclorite iipIBpind  to  i  definite  hypochlorite 

Solulioni  m»de  fnMD  Hycbrite  keep  much  longer 
tbAn  ardiDUy  Dakin'a  Aoluturu. 

1  wflitjag  in  "i»Hnf 


T»R  It  DO  mate,  tatioc.  ot  wiil 
■  Dtkin'i  lolutioa  [rom  HycUsile. 

Price,  32  OS.,  $1.25 

Or  Jtr  From  roar  Smply  Hoa— 

GENERAL  LABORATORIES 

4TI2  South  DleUiuon  S«. 
MADISON  -  -  WI9CCWS1N 


Dniinii] 


Sterilizer  \ 

e  most  widely  used  iieriltier  in     I 

1  America.     Adopted  and  used  by  1 

the  U.  S.  Army  and  Red  CroM.    More  1 

than  4.000  in  use  in  boqiitals  and  doc-  I 

tors'  offices  in  AmericA.    The  National  I 

1  popularity  becaUM   tt   delivet*  I 

F  St«riliz*d  "Bon*   Dry"    Dr«u-  I 

ings  in  Half  th*  Ucual  Tim*  I 

I  Low  cost  because    simple   in  construction  I 

I   Requires   little   care,   occupiea  small  space  ■ 

Operates  under  steam  pressure  t  to  jo  pounds 

It  temperature  ol  iiiXa  tbo  degrees.    Made 


ids    f 
de    f 
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Pratt-Lowman 
Self -Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 

connection  with  the  Albee  Motor  Saw  method. 

Devised  by  Major  John  B.  Lowman,  M.C,  and  Captain 
R.  B.  Pratt,  M.C.,  U.  S.  Base  Hospital  No.  38. 

It  iilonb  the  following  adranUget: 


SIMPLICITY 

No  parts  to  be  loet.  Ba^y  to  dean, 
sterUise.  manipulate. 

DURABILFFY 

It  not  only  gives  RETRACTION  of 
tissues,  but  also  DEPRESSION  of 
them  with  an  uncomplicated  automatic 
lock  in  any  degree  of  retraction.  Pressure 
upon  its  lower  surface  by  the  weiglit  of 
the  limb  fordng  it  against  the  operating 
table  only  serves  to  increase  retraction 
and  locking. 

It  does  away  with  retraction  by  assistants 
and  with  this  the  danger  of  extra  hands 
in  the  operative  field  and  leaves  the 
operator  unhindered  in  the  use  of  the 
electric  saw  and  drill. 


It  leaves  the  bone  in  a  higher  plane  than 
the  surrounding  tissues  and  so  <Aviates 
the  danger  of  the  saw,  drill  or  spinning 
shaft  engaging  with  the  soft  tissues  or 
toweling. 


In  conjunction  with  an  orthopedic  table, 
assistants  can  be  dispensed  with  dtkring 
that  stage  of  the  operation  in  which  the 
saw  or  drill  is  in  use. 


It  is  a  useful  addition  in  a  »ffftrhing  clinic 
in  that  it  renders  the  fidd  of  operation 
more  visible  to  spectators. 

Made  in  several  sizes. 


Manufactured  by 

HARVEY  R.  PIERCE  COMPANY 

1801  Chestnut  Street        *Che  Vl^odtm  Surgical  Imtrumeni  Store  PHILADELPHIA 

PITTSBURGH  SALES  OFHCEi  3030,  9031,  3032,  3033  JENKINS  ARCADE 
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February  Contents— Six  War  Clinics 

Surgical  Clinics  of  Chicago 


Contribatloa  by  Mftjor  Kellogg  Speed,  M.C., 

Gumhats  of  RigtU  Scaftihr  Region  and  of  Left  Knee,— 
Technic  oit  operation;  roentgenoacppy;  Carrd-Dakin 
treatment;  septic  knee-joints — draina^  plus  motion 
and  no  qpUnting. 

Gunshot  of  Left  Side  of  Neck. — Nerve  and  spme  lesions; 
treatment. 

Tkrougkrcnd'Tkrougk  BnlUt  Wound  Just  Below  Lower 
Border  of  Fojfliieal  Spcce. — Blood-vessel  surgery;  indi- 
cations lor  operation;  amputation:  treatment  )£  nerve 
sheath;  false  aneurysm;  ligation  ot  popliteaL 

Shrapnel  Wound  Just  Above  E/iov.— Severed  brachial 
aiteiy  and  median  nerve;  rules  for  nerve  iiuuries 
above  elbow;  technic  of  nerve  suture. 

erasing  Gunshot  Wound  with  Soiled  £ir«s.— DePage 
Anesthesia— formula . 

Contribution  by  Lleut.-Gol.  Frederic  A.  Bee- 
ley,  M.  C,  France, 

Secondary  Hemorrhages  in  War  Surgery:  Careless 
use  of  Carrel-Dakin  solution  as  factor;  treatment; 
shock. 

Clinical  Lecture   by  Dr.  V.  D.  Leeplnaaee, 

Nortkwestom, 

Blood  Transfusion:  Methods  to  obviate  clotting; 
indications;  blood— Moss  test;  iridioplatinum  tubes; 
cyl^er  citrate  method;  citrate  method. 

CUnlc  of  Dr.  Carl  Beck,  North  Chkago, 

I— Restoration  of  eyelids.  II— Reconstruction  of 
injuTMinose.  m— Construction  of  new  nose. 

CUnlc  of  Dr.  Frank  E.  Slmpeon,  Cooh  County, 

Radium  in  Epithdioma  of  base  of  tongue  and  epi- 
^ottte;  rairinoma  of  tongue;  epithelioma  of  face. 


CUnlc  of  Dr.  Arthur  Dean  Bemn,  Pre^ytorian, 

Obstruction  of  Ileum  Due  to  Tuberculous  ulcentions. 

Injuries  ci  Shoulder- Joint. 

Bismuth  Paste  in  Intestinal  Fistula. 

Spina  Bifida:  Operations;  results. 

Carcinoma  of  Face:    Cancer  paste;  electric  cautery; 

Thiersch  Grafts. 

Carcinoma  of  Axilla. 

Sarcoma  of  Labium:  Operative  technic. 


CUnlc  of  Dr.  John 

Illinois. 


I — Sarcoma  of  Liver  in  Child.  11- 
with  Metastasis  to  Lung. 


Harger,    Univertity  of 
Sarcoma  of  Testicle 


CUnlc  of  Dr.  E.  L.  Moorhead,  liercy, 

I — Gynecomaria  or  Gvrecomastia.  II — Intraliga- 
mentous Uterine  Fibroid  Complicating  Pregnancy. 
Ill — Compound  Fracture  of  Anklerjobt.  IV. — 
Impacted  Intra-Articular  Fractures  of  Neck  of  Femur. 


CUnlc  of  Dr.  Thomae  J.  Watklne,  St.  Luhe*s, 
Postoperative  Catheter  Cystitis. 

CUnlc  of  Dr.  A.  J.  Ochener,  Auguttana. 

Hsn^padias:  Technic  of  onenttion. 
Excasiop  of  Ganglion  from  Hand. 


and  Dr.  J.  S. 


Clinic  of  Dr.  Guetav  KoUachi 
Elaenataedt,  Michael  Reese, 

Traumatic  Rupture  of  Kidney. 
Nephrolithiasis. 
Removal  of  Stone. 
Impacted  Ureteral  Stone. 
Ssrphilis  cA  Bladder. 


CUnlc  of  Dr.  Chae.  M.  McKenna,  St.  Josephs, 

Suprapubic  Prostatectomy.  Technic. 
Short-circuit  of  Vas  Deferens  for  Sterility. 
Tuberculosis  of  Kidney — ^Nephrectomy. 


CUnlc  of  Dr.  M.  J.  Hubeny,  Henrotin  Uemorial. 

Roentgenologic  Demonstrations  of  Unusual  Genito- 
urinary Conditions. 


Clinic  of  Dr.  Geo.  E.  Shambaugh,  Preshyltriam, 

Acute   Mastoiditis   with   Infection   of    Deep-Seated 

Pneumatic  Cells. 

Disturbance  of  Equilibrium. 

Vertigo  Caused  by  Intracranial  Disease. 

Squamous-Cell  Carcinoma  of  Larynx. 

Laryngeal  Papilloma.  Operative  technic 


CUnlc  of  Dr.  B.  H.  Ochaner,  Augustana. 
Sinus  Disease,  one  case  following  influenza. 

CUnlc  of  Dr.  M.  A.  Bernateln,  Wedey  Memorial, 
Talipes  Cavus:  Four  types;  operative  technic. 

CUnlc  of  Dr.  Daniel  A.  Orth,  St,  Mary's. 
Strangulated  Femoral  Hernia.  Technic. 


Inued  serially,  oneoctavo  of  225  pages,  illustrated,  every  other  month  (six  volumes  a  year).    Per  Clinic  Year  (Feb- 
ruary to  December):  Cloth,  $14.00  net;  Paper,  $10.00  net. 


W.  B.  SAUNDERS  COMPANY,  West  Washington  Sq.,  Phila. 

London:  9,  Henrietta  St.,  G>vent  Garden  Australian  Agcy:  Centreway,  263  Collins  St.,  Melbourne 
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l^hted   Instruments 

killed  workmen  £.  S.  I.  Co.  iosttumcDts  ait  made, 
well,  we  ue  exclusive  DUDufacturen  of  tbe  most 
gnostic  instruments  in  use.  Their  position  b 
ihed  among  the  profession  and  their  usefuliKss  is 


1  b*  aun  •Hry  IfutniBMUt  la  nuriwd  "E.  S>  I.  Cs." 

IRGICAL  INSTRUMENT  CO. 

ROCHESTER,  N.  Y. 


success  in  i:.iectro-inerapy 

MANY  a  practitioner  can  trace  the  origin  of  his  lucccts 
to  thepurchaieof  tome  piece  of  good  apparatui  which 
enabled  him  to  individualize  hit  tyttem  of  treatment  and 
give  hit  patients  something  which  they  were  not  getting 
eltewhere. 

With  the  Mclntorii  No.  4  Polysine  Generator  thown  you 
hive  a  meant  of  combating  the  long  train  of  tequelK  to 
abdominal  insufficiency — condtriont  in  which  the  slow  sinu' 
toidal  current  it  unexcelled. 

.4ii  M  an  liOntHInf  Botthl  "SbiimilJal  TUibm"  *ni 
Gd  Our  PrnpctMcn 

MclNTOSH  BATTERY  i  OPTICAL  COMPANY 
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A  New  Blakiston  Book 

The  Af ter-Treatment  of 

I 

Wounds  and  Injuries 

By  R.  C.  ELMSLIE,  M.S.,  F.R.C.S. 

Brevet-Major,  R.A.M.C.,  Special  Military  Surgical  Hoeiutal.  Shepherd's  Bush;  Surgeon-in-charge, 

Orthopaxlic»  Physical  Exercise  and  Massage  Departments, 

St.  Bartholomew's  Hospital 

J44  lUustraiionM.    Ready 

"It  is  a  practical  guide,  based  upon  considerable  experience  in 
a  Military  Orthopaedic  Hospital." 

p.  BLAKISTON'S  SON  &  CO.         -         Philadelphia 


P.  BLAKISTON'S  SON  A  CO. 

1012  Walnut  St.,  PhlU<i«lphU 


ON  APPROVAL  BLANK 


DatCL 


Please  tend  me,  for  10  days*  examinaftion. 


I  will  remit  in  30  days  (or  hooka  I  keep 


Name. 


Addrc 


*'J^  Mahomet  Won't   Go  to    the  Moantain,   the  Mountain  Muet   Come  to  Mahomet." 

CABOT  CASE  RECORDS 

Edited  by  RICHARD  C.  CABOT,  M.D.,  and  HUGH  CABOT,  M.D. 
A  weekly  series  of  diagnostic  problems  checked  by  necropsy  which 

0 

Bring  the  Hospital  to  You 

Its  Wards,  Its  Laboratories,  Its  Operating  Rooms,  Its  Necropsy  Table,  Its  Lec- 
ture Amphitheaters  and  Class  Discussions.    The  papers  are  so  arranged  that 


The  Busy  or  the  Isolated  Man  Can  Have  the  Privilege  and  Stimulus 

of  the  original  clinico-pathological  exercises  held  at  the 

MASSACHUSETTS  GENERAL  HOSPITAL 


DtBCtMMsions  by  Dr.  Richard  C.  Cabot  and  Dr.  Hugh  Cabot  have  now 
been  resumed  after  their  absence  in  war  service  in  France. 


Published  by  the  Massachusetts  General  Hospital.  Boston. 
Subscription  $5.00  per  annum  in  advance. 

* 

Sample  Copiet  and  Ratee  to  Medical  Societien  Will  Be  Sent  On  Application 
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In  Tat  V>luma,MI,maivmiM,ltM«m  and  Plait    Lav8«,.    CI1hGHl.Ba^l^Bo„i..SI0.00  .^ 

SURGICAL  CONTRIBUTIONS  from  1881-1916 

By  RUTHERFORD  MORISOK,  M3.,  FJl.C.S.  (Edin.  and  Eng.) 

With  t  PREFACE  wid  FULL  SUBJECT  DTOEX,  Contributed  by 

W.  D'OTLET  GRAMGE,  M.D.,  CM. 

VOL.  I.-CENERAL  SURGERY.  «1J0  »!.                       VOL.  II.-ABI>OM)NAL  SURGERY,  HM  nt. 

"Tbe  Author  hu  tmi^t  hii  viewi  up  to  dito We  uv  •uipiued  with  the  vwt  unouDt  of  oHalnil  woA. Tb«  wlhu'i 

sat«eisr,i&''=?.isstste!.Srte!"'^ «-.„,..,..w^™ 

"Then  in  iem  vbo  will  not  piofit  bam  u  BmniiHtiaD  of  thae  volumn;  on  neirij  evei7  pige  ir  to  be  diicoveicd  pointi  ol 
oHmMt  impotttDw."— Lamcu. 

'-The«  wOaim  ibow  thit  theii  uitbor  wu  not  onlr  i  v«7  opdde  mugm.  but  >  dai  thinker   ud   t.  lucid  writei."- 
Hed.  JODIM.  or  AlTnULLl. 

New  Yofk:  WM.  WOOD  &  CO.                              Briatol,  Eng.:  JOHN  WRIGHT  &  SONS,  LtaL 

J^tio)  Dressings 

The  Standard  for 
25  years 

BAUER  (&.  BLACK 

Chicago        New  York         Toronto 

WE  CAN  SUPPLY  YOU 
WITH 

Gauze  and  Bandages 

Priemt  apmt  r««DMt 

The  Good  Manufacturing  Co. 

156  N.  W«lk       Oticago 
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NEW  LIPPINCOTT  BOOKS 


JUST  ISSUED 


Hirst's  ATLAS  OPERATIVE  GYNECOLOGY 


OcUlTO 


By  Barton  Cooze  Hirst,  M.D.,  University  of  Pennsylvania 


300 


210  lUiutratlonct  N«arl7  All  In  Colors 


aoth,  $7.00 


This  work  has  been  confined  strictly  to  condition^  peculiar  to  women.  The  text  has  been  sub- 
ordinated to  the  illustrations,  which  are  veiy  large,  clearly  colored  and  show  the  separate  steps  of 
each  operative  procedure. 


McDonald's  ESSENTIALS  OF  SURGERY 

For  Students  and  Senior  Nurses 


Octavo 


By  Archibald  L.  McDonald 

40  lUustrat'ona 


doth,  $2. 


This  book  covers  the  general  principles  of  surgical  diseases  and  pathological  changes  which 
result;  the  more  important  surgical  lesions  of  the  body  are  considered.  The  matter  is  presented 
simply  and  it  covers  most  thoroughly  the  field  of  its  title. 


Fnch's  TEXT-BOOK  OF  OPHTHALEOLOGY 

By  Alexander  Duane,  M.D.,  Surgeon  Ophthalmic  and  Aural  InsUiute,  New  York 

Oetavo  1007  PafM  401  Illiutratlons  Cloth*  $7. 

New  6th,  edition  of  this  well-known,  universally  used  masterpiece  is  just  from  the  press. 


THE  ELEMENTARY  NERVOUS  SYSTEM 


By  G.  H.  Parker,  Sc.D.,  Prof,  of  Zoohgy,  Harvard  University 


83  lUttstratloas 


aoth,  02.80 


This  is  the  second  book  issued  in  our  Series  of  Monographs  on  Experimental  Biology,  written  by 
a  number  of  most  prominent  American  biologists.  As  experimental  biology  and  general  physiology 
are  one  and  the  same  science,  the  Series  of  Monographs  will  include  the  field  of  traditional  general 
physiology.  The  volume  first  published  was  on  Forced  Movements,  Tropisms  and  Animal  Conduct, 
by  Jacques  Loeb,  of  the  Rockefeller  Institute.  Many  others  are  in  preparation,  and  their  publication 
wOI  follow  at  short  intervab.    Full  descriptive  list  on  request. 


WUson  and  Potter  "INTERNAL  MEDiaNE" 

3  Oetavo  VolumM       Ovw  700  PafM  Emdck       440  Illustrations      14  Platos      Dtk  Indmc      Cloth,  |18.00 

This  is  a  new  practice  in  a  most  practical  and  usable  form,  with  two  volumes  devoted  exclusively 
to  Diagnosis,  written  by  Wilson,  of  Jefferson  Medical  College,  Philadelphia.  The  third,  by  Potter,  of 
Columbia  University,  is  devoted  to  Treatment,  and  is  based  on  the  celebrated  Ortner's  Treatment. 


Octavo.    300  Pagea 


INTERNATIONAL  aiNICS 

1st  Volume;  29th  Series 

Illuatratlonst  8  Coloradf  21  Black  and  Whlta  Platas 


Subacrlption  Only 
Cloth,  $2.80 


This  first  volume  of  the  29th  Series  contains  the  usual  article  on  Progress  of  Medicine  during 
1918;  eight  live  practical  Clinics;  a  Symposium  on  influenza;  four  articles  on  Medicine;  one  on  Public 
Health  and  four  articles  on  Surgery,  one  a  Symposiimi  on  Surgery  of  the  Thorax. 


J.  B.  LIPPINCOTT  COMPANY 


LONDON:  Since  1875 
34  Bedford  St.,  Strand 


PHILADELPHIA:  Since  1792 
East  Washington  Square 


MONTREAL:  Since  1897 
UnUy  Boilding 
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William  Wood  &  Company's  Latest  Books 


ROBERTS 


DEUFDELD 

and 
PRUDDEN 


CAMUS 


COBB 


War  Surgery  of  the  Face 

A  TREATISE  ON  PLASTIC  RESTORATION 
AFTER  FACIAL  INJURY 

By  John  B.  Roberts^  A.M.,  M.D.,  F.A.C.S. 

Professor  of  Sur{[ery  in  the  University  of  Pennsylvania  Graduate  School  of  Medicine; 
Lecturer  in  the  Civilian  School  of  Plastic  and  Oral  Surgery  established  in  Philadelphia  by 
the  Surgeon  General,  U.  S.  A.  Prepared  at  the  suggestion  of  the  Subsection  on  Plastic  and 
Oral  Surgery  connected  with  the  office  of  the  Surgeon  General. 

Octavo,  4S0  PMia,  iUustrmted  by  256  engnvings  and  5  lull-page  plates.    Muslin,  $4.50  net. 


A  Text-Book  of  Pathology 

With  a  Final  Section  on 

POST-MORTEM  EXAMINATIONS  AND  THE  METHODS  OF 
PRESERVING  AND  EXAMINING  DISEASED  TISSUES 

BvFRANas  Delapield,  M.D.,  LL.D. ,  and  T.  Mitchell  Prudden,  M  .D.,  LL.D. 

ELEVENTH  EDITION 

Revised  by  Francis  Carter  Wood,  M.D., 

Director  of  the  Pathological  Department,  St.  Luke's  Hospital,  New  York;  Director  of 
Cancer  Research,  Columbia  University,  New  York.  The  text  has  been  lareely  rewritten, 
the  revision  of  the  chapters  on  Tumors,  on  the  Urinary  Organs,  on  the  Reproductive  Organs 
of  the  female,  and  on  the  Bones  and  Joints  especially  having  been  very  complete. 

Royal  Octavo,  1360  pases,  profusely  illustrated  by  809  line  and  half-t<Rie  cuts  in  the  text,  printed  in  black 
and  numerous  colors,  anof  fifteen  full-page  plates,  in  black  and  colors.  Extra  muslin,  $7.50  net;  half  morocco 
$8.50  net. 


Physical  and  Occupational  Re-Educatiom 

of  the  Maimed 

By  Jean  Camus  and  Numerous  Collaborators 

Authorized  Translation  by  W.  F.  Castle,  R.N. 
12  mo.    208  pages,  with  64  illustrations.    Extra  muslin,  $2.00  net 


The  Organs  of  Internal  Secretion 

THEIR  DISEASES  AND  THERAPEUTIC  APPLICATION 
By  Ivo  Geikie  Cobb,  M.D.,  M.R.C.S. 

Late  Assistant  to  Out-Patient  Physician,  the  Middlesex  Hospital 

SECOND  EDITION 

12  m6.    288  pages.    Muslin,  $2.50  net 


WILLIAM  WOOD  &  COMPANY,  51  Fifth  Avenue^New  York 
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R  EB  M  AN 
COMPANY 


141  W.  36th  St- 
NEW    YORK 


NOTED  BOOKS 


PSYCHOLOGY 

BLOCH— The  Sexual  Life  of  Our 
Time $6.oo 

FOREL— The  Sexual  Question. 

Illustrated $S.oo 

GILBERT— True  and  False  Sex 
Alarms $1.25 

KISCH— The  Sexual  Life  of  Woman. 

Illustrated $6.00 

KRAFFT-EBING— Psychopathia 
Sexualis $4.00 

SKIN 

GARDNER — Iconograms.  150  colored 
lifelike  illustrations.  Art.  Leather. 
Price,  $15.00 

KINGSBURY  —  Portfolio  of  Denno- 
chromes.  (New  Edition.)  Full 
Leather,  3  vols.  (Subscription), $27, 00 

NEISSER  -  JACOBI  —  Iconographia 
Dermatologica.  Seven  Parts,  ready 
now.     Per  issue $3.00 

SABOURAUD— Regional  Derma- 
tology  $3.50 

NERVOUS  SYSTEM 

BELOUSOW— Delmeation  of  the  Ner- 
vous System  of  the  Human  Body. 

Illustrated    charts    in    many    colors. 
With  explanatory  text. .  .Price,  $12.00 

BING — Regional  Diagnosis $3.00 

BING — Textbook  of  Nervous 
Diseases $5.00 

TANZI— Mental  Diseases. 

132  illustrations $750 


SURGERY 

BOCKENHEIMER  &  FROHSE  — 
Typical  Operations  in  Surgery.    60 

plates  in  colors.    Half  leather 

Price,  $16.00 

FLUHRER— The  Principles  of  Treat- 
ment of  Broken  Limbs.  Illustrated. 
Price,  $3.00 

GOULEY— Surgery  of  Genito-Urinary 
Organs Price,  $2.00 

KOPETSKY  —  Surgery  of  the  Ear. 

Illustrated  with  63  half-tones  and  line 
drawings.  8  charts  and  4  colored 
plates Price,  $4.00 

KRAUSE  (Fedor)  —  HEYMANN  — 
EHRENFRIED  —  Surgical  Opera- 
tions. (Six  vols.)  Vol.  I.  294  illustra- 
tions, mostly  in  colors $7.00 

Vol.  II.  373  illustrations,  mostly  in 
colors $7.00 

KRAUSE— Surgery  of  the  Brain. 

With  199  (17  of  which  are  in  colors) 
illustrations  in  the  text,  122  figures  on 
60  Plates  in  colors  and  2  Half-tone 
Plates.  Over  1,200  pages.  3  vols.. 
Art.  Leather Price,  $20.00 

PELS-LEUSDEN  —  Surgical  Opera- 
tions. 668  illustrations.  750  pages. 
Price,  $5.00 


ROMER— Modem 

Illustrated $1.75 

RUMPEL  —  Cystoscopy  in  Surgery. 

107  illustrations  (85  in  colors) 

Price,  $6.00 


Ali  these  books  are  printed  from  plates  made  in  tiiis  country  from  type  set  in  the  United 
States  and  PAID  FOR  SOLELY  BY  AMERICAN  CAPITAL.  There  are  no  foreign  interests 
represented  therein. 
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The  Last  Word  in  Reconstructive  Surgery 

Plastic  Surgery  of  the 
Face,  Head,  and  Neck 

With  Stereo»copic  Demonttrationt 
'and  Case  Report* 


f^admen  QluitiMiini,  icduced . 


By  JOSEPH  C.  BECK,  M.D.,  F.A.C.S.,  and 
IRA  FRANK,  M.D.,  FJV.C.S.,  Chicago,  111. 


SINCE  the  outbreak  of  the  war  plastic 
surgery  has  assumed  a  position  of  im- 
precedented  importance.  This  work  was 
published  to  bring  before  the  profession  the 
most  important  and  least  difficult  operations 
about  the  head  and  neck  which  can  be  per- 
formed by  anyone  having  sufficient  surgical 
training.  The  work  is  authoritative  and  up- 
to-date  and  incorporates  the  work  done  by 
the  authors  in  the  plastic  and  oral  surgery 
sdiools  of  the  U.  S.  Army.  The  stereoscopic 
pictures  have  been  made  as  natural  as 
possible,  that  is,  actual  reproductions 
from  cadavers.  The  manual  covers:  His- 
torical Resume  of  Plastic  Surgery,  Palato- 
plasty, Cheiloplasty  and  Meloplasty,  Blepha- 
roplasty,  Primary  Prindpies  of  Technic,  Pros- 
thesis in  Reconstruction  of  Face,  New  Method 
of  Using  Silver  Wire  in  Bone  Surgery,  Direc- 
tions for  Use  of  Stereoscope,  and  complete 
case  reports  and  illustrations. 

1^^   S€nd  in  yoar  ordar  today.     No  nmmd  to 
toritm,  ja*t  mgtt  thm  attaehad  eaapon 


C.  V.  Mosby  Co-HeScal  Pdilishers 

9  Hetropolilan  BIdtf.,  Si.  Louis,  U.S. A. 


Tliia  wivk  i*  cotupoted  of:  - 


a  Co.,  Ltd.,  Tsnnta 
Londaa  Af-Hiri  Hlnchfald  Bn*.,  Ltd.,  Londoa 
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What  AuthoritieM  Say  of  T/u»  Unique  New  MacndUan  Book 

DISPENSARIES 

Their  Management  and  Development 

A  Book  for  Adminisirtdors,  Public  Health  Workers 

and  All  InUreded  in  Better  Medical 

Sertieefor  the  People 

By  MICHAEL  M.  DAVIS,  Jr. 

Director  of  the  Boston  Dispensary,  and 

DR.  ANDREW  R.  WARNER 

Superintendent  of  the  Lakeside  Hospital,  Cleveland,  Ohio 

w 

Qoth,  small  Svo,  438  pp.9 12.25 

Dr.  Charles  V.  Chapin,  SupL  of  City  Health  DepL,  Providence,  R.  I.:  "It  b  a  most  excellent  and 
useful  book.  It  would  be  well,  indeed,  if  'Dispensaries'  could  be  read  by  those  members  of  the 
medical  profession  who  have  been  inclined  to  look  ui)on  the  dispensary  as  an  enemy  of  the  practic- 
ing physician,  for  it  is  clearly  shown  that  this  is  not  so.  The  parts  of  the  book  dealing  with  the 
detuls  of  dispensary  organization  and  management  will  prove  most  h^ful  to  all  who  have  any 
responsibility  in  such  matters." 

Journal  of  American  Medical  Association:  "The  authors  discuss  in  a  comprehensive  manner 
the  proper  management  of  modem  dispensaries,  from  the  small  dispensary  >i*w/»infr  only  a  few 
cases  daily,  or  the  special  dispensary  witn  but  a  single  class  of  cases,  to  the  great  general  dispensary, 
with  its  maxw  climes,  handling  100,000  or  more  cases  annually.  Every  phase  of  the  subject,  in- 
cluding the  finandng  of  such  mstitutions,  the  question  of  free  and  pay  ^tients,  efficiency  tests, 
the  foUow-up  system,  and  social  service  in  all  its  departments,  is  covered  m  a  very  thoroujpli  man- 
ner. Not  only  physicians  hut  those  laymen  who  are  interested  in  the  great  problems  of  public  health 
will  find  in  this  excellent  volume  much  that  is  of  interest  and  also  of  great  value,^* 

The  Survey:  "There  are  few  men  in  the  country  who  would  be  better  able  to  present  the  subject 
in  all  its  ramifications  than  the  authors.  The  greatest  interest  in  the  book,  however,  lies  in  the 
clear  exposition  of  the  social  significance  of  the  dispensary,  its  relation  to  the  public  and  to  the 
medical  profession,  and  in  discussion  of  the  many  intricate  problems  which  the  modem  dispensary 
presents  in  its  relation  to  social  and  public  activities." 


Table  of  Contents 


Section  I.    HIstoricali 

How  DinMoaariei  Bmsil 

The  Pubfic  Health  Motive  end  the  EiSdtocy  Ides. 
Present  Scape  end  Extent  of  DiapenBezies  in  the  United 
States. 

Section  II*    Fundamontal  Prindpleet 

Who  An  Dispenieiy  Patients? 
Who  Should  Be  Dispenasxv  Patients? 
The  Ten  Easenrtsls  of  a  Cnnic 
Medical  and  Administiative  Organization. 
Social  Service. 

Section  III.    Teehniquei 

Dispenaaxy  B 

Diq)en8axy  QinicB:  ^ 
and  Preventive  M< 


tent;  Ocganisation;  Education 

Dispensary  Clinics  continued :  Specialties  and  Treatment 
Clinics;  Laboratory;  X-Ray  Department;  Pharmacy. 


The  Management  of  an  Admission  System. 

Records  and  Statistics. 

FoUow-Up  Systems. 

Efficiency  Tetti. 

Finance. 

Section  IV.    Special  Typesi 

The  Out-Patient  Demrtment  of  the  Small  Hospital. 
The  Public  Health  Dispensaiy  and  the  Health  Center. 
The  Specialty  Center  and  the  Fay  Clinic 

Section  V.    Public  Problemei 

Dispensaries  and  the  Medical  Profession. 

The  Efficient  Dispensary  of  the  Future. 

Financbg  Better  Medical  Service. 

The  Oxyanization  of  Dispensary  Service  for  a  Com- 

mimi^. 
Conclusion. 

Sugieetlone  for  By-Laws  and  Rules  of  a  Dlspen- 
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Just  Off  Press 
Whitman's  Orthopaedic  Surgery  "iir ' 

The  crippling  accidents  of  War  and  recent  epidemics  of  poliomyelitis  have 
definitely  established  the  place  of  orthopaedic  surgery  in  the  popular  mind. 


The  revision  of  this  standard  American  authority 
has  been  most  thorough,  as  is  evidenced  by  ref- 
erences to  the  most  recent  literature  and  the 
inclusion  of  the  most  up-to-date  practices.  Sixty- 
three  additional  illustrations  have  been  in- 
serted. 

Orthopaedic  surgery  is  presented  in  its  most 
comprehensive  aspect,  ais  reflected  by  its  Kterature 
and  by  the  work  of  the  more  important  clinics  of 
this  and  other  countries.  Military  Orthopaedics 
and  the  early  devHopmenl  of  practical  tfconslrae- 


lion  are  fully  set  forth  in  an  e.xccptionally  well- 
illustrated  chapter. 

The  author  emphasizes  throughout  preventing  or 
correcting  deformity — ^preserving  or  restoring 
function.  He  has  taken  pains  to  describe  sys- 
tematic methods  of  examination  that  lead  to 
early  diagnosis;  to  explain  the  significance  of  the 
symptoms  and  physical  signs  that  establish  it;  to 
indicate  in  natural  sequcikCe  the  principles  of 
treatment  and  to  desr^iBe  simple  and  direct 
methods  by  which  these  principles  may  be 
effectively  applied. 


You  get,  in  this  book,  the  most  recent  methods  Of  diagnosis  and  differential 
diagnosis;  full  information  on  the  newly  invented  appliances  and  their  use  and 
all  newer  methods  of  treatment.  The  technk^ue  of  all  operative  procedures,  of 
bone  grafting,  nerve  grafting,  tendon  and  muscle  transplantation,  surgery  of 
peripheral  nerve  injuries,  etc.,  is  given  in  detail. 

OcUvo.  914  pafH  with  767  illintrations.  By  Royal  Whitra*n.  M.D..  M.R.CS.,  Eac..  F.A.C.S.;  A  Diitctor  of  MiliUry 
Ortbopiicdic  TcBcbinc.  Chairman  of  the  Medical  Advisory Jnard  (or  Oiitbopaedics  io  New  Yoit  City;  Awociate  Surgeon  to 
the  HoepiUl  for  Ruptured  and  Crippled;  Orthopaedic  Surr.^*  to  the  HoapiUl  of  St.  John's  Guild;  Corretpondinc  Member  of 
the  British  Orthopaedic  Society,  etc.,  etc.  ,  CUlk,  $7,00  net. 


Simon*s  Human  Infection  Carriers 


Just  Ready 


Just  off  the  press—  this  work  covers  the  all-important  topic  of  Preventive  Medicine. 
How  to  recognize  the  carrier,  with  a  detailed  description  of  the  laboratory  methods 
involved;  the  management  of  t/)e  carrier,  with  the  medical  or  even  surgical  treatmen 
involved;  the  occurrence  of  active  and  passive  carriers;  duration  of  the  carrier, 
state;  numerical  relation  between  patients  and  carriers;  habitat  and  virulence 
of  the  organisms;  mode  of  infection;  concrete  examples  illustrating  the  danger 
of  the  carrier  to  others — in  other  words,  everything  that  medical  science 
can  do  to  prevent  spreading  of  infection. 

12mo.  250  pages.    By  Charles  E.  Sirion.  B  A..  M.D..  Professor  of  ClinicAl  Pathol<Mcy.  Univeisity  of^,^^         'Sw^^cT 
" CMk,$2 ^^  '^ 


Maryland  School  of  Medicine  and  Collfj^  of  Physicians  and  Surgeons,  Baltimore,  Md. 
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RADIUM 

Salts  of  Any  Desired  Purity 

STANDARD  APPUCATORS 

Guaranteed  by  U.S.  Bureau  of  Standards  Certificate 

RADIUM  EMANATION  STATIONS 

We    furnish    Sdentifit  Installations    des^ned  to  efficiently  separate   the 

Emanation  from  Radium. 
The  Emanation  can  be  readily  put  inK>  applicators,  leaving  the  entire 

supply  of  Radium  Intact. 
Write  us  for  information  and  estimates. 

THE  RADIUM  COMPANY 
OF  COLORADO 

DENVER  iKorpcratrd  COLORADO^ 

PURVHVORS  TO  HIS  BRTTANNIC  MAJESrVS  GOVBRNMGNT  ] 
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THE  MEYER  MULTOSCOPE 

leyer  Multoscope  is  furnished 
;te  with  Self  Contained  Aerial  and 
Tenaon  Switch,  eliminating  the 
ng  of  wires  in  a  room  and  mak- 
'.  placing  of  the  apparatuaa  flezibU 
:hangeable  as  desired.  No  current 
wasted  in  excess  wiring.  Ilie 
last  word  in  rlmifti'Ti^ffg 

It  covers  every  phase  of 
Modem  X-Ray  WoA. 

Send  for  the 
HULTOSCOPE  BULLETIN 


Price  complete f  1100.00 

THE  WM.  MEYER  COMPANY 

817  WASHINGTON  BLVD.  CHICAGO,  ILL. 


=ANNOUNCEMENT= 


AN  EPOCH-MAKING  ADVANCE  IN  THE  ROENTGEN  ART 


The  Wappler  Electric  Company  announces  the  production  of  a  new  Roentgen  Ray 
Tube  known  as 


NiTROkEN 


I        This  new  gas  tube  remains  stable  during  heavy  prolonged  exposures  and  cannot  be  ovcr-reduced 

mm 


_WAPPLER  ELECTRIC  COMPANY,  Inc.. 

"  173  E.  87th  StTMt.  NEW  YORK.  U.  S.  A. 
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HAVE  YOUS 


Colostomy  Patients 

wear  a  comfortable  and  effective  appli- 
ance which  lies  flat  and  does  not  ^ow 
through  the  clothing. 

DavUad  by  Dl.  ].  COLES  BUCI 


Brick's  CoIdi 


WM.  V.  WILLIS  &  CO. 


Prof.  Anderson 

Blasts  Every  Food  Cell  in 
Whok  Wheat  and  Rice 

Prof,  A.  P.  Anderson,  formerly  of 
Columbia  University,  solved  the  prob- 
lem of  steam  exploding  ALL  the  food 
cells  in  whole  grain.  The  best  other 
forms  of  cooking,  baking  or  toasting 
fail  to  do  that. 

He  seals  the  grains  in  guns,  and  re- 
volves the  guns  for  sixty  minutes  in 
550  degrees  of  heat.  Thus  the  moisture 
in  each  food  cell  is  changed  to  steam. 

When  the  guns  are  shot  the  steam 
explodes.  In  every  kernel  occur  over 
100  million  explosions— one  for  every 
food  cell. 

The  grains  come  out  in  bubble  form, 
eight  times  normal  size.  They  arc 
thin,  flaky,  toasted  tidbits  with  a  nut- 
like  taste.  With  cream  and  sugar  or 
in  bowls  of  milk  they  are  veritable 
food  confections. 

The  result  of  this  process  is  easy, 
complete  digestion.  Whole  grains  are 
made  inviting.  Thousands  of  physi- 
cians, in  many  conditions,  «ow  advise 
this  form  of  grain  food. 


Th«  Quak«r  Qais  Ompany 

Sola  M^«r. 


Puffed  Wheat 
Puffed  Rice 

Com  Puffs 

Alt  Stmam-ExploJaJ  Crtniu       Oo?o> 
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Fluoroscopic  Dia^osis 

;  of  the  important  routine  methods  in  the  taisy  roentgen  labore- 
s  now  generally  ccMisidered  a  very  essential  procedure. 

The  Victor  Horizontal  Roentgenoscope 
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Eastman  Dupli-Tized  X-Ray  Films 

npHIS  roentgenogram  of  the  frontal  sinus  was  made  on  Dupli-Tized 
Film,  with  two  intensifying  screens,  in  5  seconds,  at  18  inches,  with 
a  10  M.  A.  Army  Type  Coolidge  Radiator  Tube  and  5-inch  spark. 
With  Dupli-Tized  Films'you  can  shorten  the  exposure,  thus  mini- 
mizing the  danger  to  the  patient  and  still  obtain  the  maximum  result.  - 
Ash  your  dealer  for  Eastman  Dupli-  Tized  X-Ray  Films. 

EASTMAN  KODAK  CO.,  Rochester,  N.  Y. 
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Thoroughness  in  Fluoroscopy  Depends,  in  the  End,  on  the 
Definition  of  the  Screen  Image.  Selection  of  the  Proper 
Focal  Spot  is  therefore  Vital. 


lUdlatar  Ttp*  Caallda*  X-iUr  Tub* 

FLUOROSCOPY 

The  exceptionally  fine  focus  of  the  Radiator  Type  Coolidge  X-Ray 
Tube  makes  it  particularly  valuable  to  the  Roentgenologist  for 
Fluoroscopy. 

The  wealth  of  detail  of  the  screen  image  makes  attainments  that 
were  the  exception  before  the  advent  of  this  tube,  the  rule  with  it. 

This  tube  is  especially  adapted  for  use  with  all  types  of  fluoroscopes. 
It  operates  satisfactorily  on  all  interruptless  machines  and  induction 
coils. 

Immediate  Shipment  Can  Be  Made 
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has  dwindled  down  to  the  vanishing  point;  ao  we  will  not  even 
list  it  in  our  new  catalog — ready  by  the  way  in  May. 

But  the  demand  for  F.  E.  Cascara  Aromatic  S&D — that  is  grow- 
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Authorities  on  Corpus  Luteum 

For  Correcting  Abnormal  Ovarian  Functionation, 
Amenorrhea,  Dyamenorrhea,  Nervoua  Irritability 

CuKTis  F.  BuKNAU,  M.D.,  Baltimore,  Johns  Hopkins  Medical  School: 
"Corpus  Luteum  Extract,  with  Suggestions  as  to  Its  Use  in  Gynecologic 
PracUce,"  Journal  of  the  American  Medical  Association,  August  31,  1912. 

Adau  p.  Leighton,  Jr.,  M.D.,  L.M.  (Dublin),  Portland,  Maine:  "The 
Use  of  Luteimi  Extract  in  the  Treatment  of  Menstrual  Disorders,"  American 
Journal  of  Obstetrics  and  Diseases  of  Women  and  Children,  November,  1915. 

Oliver  T.  Osborne,  M.A.,  M.D.,  New  Haven,  Connecticut,  M^cal  De- 
partment, Yale  University:  "Ovary:  Corpus  Lutenm,"  New  York  Medical 
Journal,  September  7  and  14,  1918. 
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Stanolind 


aeir.U.S.PatOir. 


Surgical  Wax 

A  new  dressing  for  bams,  granulations  and 
lesions. 

Manufactured  by  the  Standard  Oil  Company  of  In- 
diana,  and  guaranteed  by  them  to  be  free  from  del- 
eterious matters,  and  so  packed  as  to  insure  it  against 
all  contamination. 

Stanolind  Surgical  Wax  has  a  sufficiently  low  melting 
point  so  that  when  fluid  the  possibility  of  burning 
healthy  tissuns  precluded. 

Its  correct  ductile  and  plastic  features  make  it  adapt- 
able to  surface  irregularities  without  breaking. 

When  properly  applied  it  adheres  closely  to  sound 
skin,  yet  separates  readily  and  without  pain  from 
denuded  surfaces. 

Stanolind  Surgical  Wax  when  applied  in  proper  thick- 
ness maintains  a  uniform  temperature,  promoting 
rapid  cell  growth,  and  assisting  nature  to  make  re- 
pairs quickly. 
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**  Amber**  Stanolind  I'etrolatum. 

The  Standard  Oil  Company,  be- 
cause of  its  comprehensive  facili- 
ties, is  enabled  to  sell  Stanolind 
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Nfitt  fork  Po0t-O^ralittatf 

Courses  arranged  for  the  general  practitioner  in  all  branches  of  medicine. 
Separate  courses  on  every  subject  and  Special  Practical  Courses,  where 
individual  instruction  is  given  in  the  following  subjects : 


Anaesthesia;  Colon  and  Rectal  Diseases;  Complete  Eye  Seminar, 
embracing  seven  Special  Courses;  Ear  Operations  (Cadaver); 
Nose  and  Throat  Operations  on  the  Cadaver  and  in  the  Oper- 
ating Rooms;  Bronchoscopy;  Nose  and  Throat  Pathology; 
Abdominal  Diagnosis;  Physical  Diagnosis;  Diagnosis  and  Treat- 
ment of  Constitutional  Diseases  of  the  Adult;  Dietetic  and 
Metabolic  Problems;  Infectious  Diseases;  Neurology;  Stomach 
Diseases;  Infant  Feeding  and  Diagnosis;  Intubation  and  Lumbar 
Puncture;  Practical  Pediatrics;  Cystoscopy — ^Male  and  Female; 
Diagnosis  and  Office  Treatment  of  Gynecological  Cases;  Gyne- 
cological Operations  on  the  Cadaver;  General  Surgery  on  the 
Cadaver;  Genito-Urinary  Surgery  on  the  Cadaver;  Military 
Orthopedic  and  Bone  and  Joint  Surgery;  Treatment  and  Care 
of  Fractures;  X-Ray  and  Laboratory  Work. 
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The  Hospital  has  a  bed  capacity  of  over  400.  The  average  number  of 
patients  admitted  daily  to  the  Dispensary  is  800.  The  Hospital  and 
teaching  facilities  are  as  extensive  during  the  summer  months  as  during 
the  winter  session.  Cadaver  courses  omitted  during  June,  July,  August 
and  September. 

Through  the  courtesy  of  the  Secretary,  a  two-day  complimentary  ticket 
is  given,  which  enables  the  visiting  physician  to  decide  upon  the  courses 
best  suited  to  his  purpose  and  to  meet  the  instructors  in  the  various 
departments  before  registering  for  any  work. 
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SECRETARY  OF  THE  FACULTY 


305  East  Twentieth  Street 
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THE  SURGICAL  TREATMENT  OF  EMPYEMA 

By  ALEXIS  V.  MOSCHCOWITZ,  M.D. 
Major.  Medical  Corps,  U.  S.  A. 


MY  interest  in  empyema  was  stimu- 
lated by  an  investigation  which  I 
and  my  adjunct,  Dr.  A.  O.  Wilensky, 
instituted  in  the  year  1914.  In  tabulating 
statistically  the  results  in  299  consecutive 
cases  observed  in  Mount  Sinai  Hospital, 
New  York,  during  the  preceding  10  years,  we 
discovered  that  the  mortality  reached  the 
formidable  figure  of  28  per  cent.  This  was  a 
rude  shock  to  my  complacency  engendered 
largely  by  the  conventionally  indifferent  atti- 
tude of  most  surgeons  toward  this  malady. 
Of  course,  it  is  barely  possible  that  our 
mortaUty  is  an  unusual  one;  but  conversa- 
tions with  numerous  surgeons  throughout 
the  country  lead  me  to  believe  that  most  of 
them  suffer  from  a  similar  delusion  that  their 
mortality  in  empyema  is  lower  than  it  really 
is. 

For  this  reason,  I  deemed  my  appointment 
to  the  Empyema  Commission  as  a  most  wel- 
come opportunity,  not  only  to  study  the  dis- 
ease en  masse,  but,  what  we  so  frequently 
miss  in  civil  practice,  to  observe  the  disease 
from  its  very  inception.  This  paper  is  based 
entirely  upon  our  experiences  on  140  cases, 
observed  first  in  Camp  Lee,  and  subsequently 
at  General  Hospital  No.  12,  Biltmore,  North 
Carolina. 

As  is  already  known,  the  vast  majority  of 
these  empyemata  are  due  to  infection  by  a 
haemolytic  streptococcus,  and  are  coincident 
with  or  follow  a  peculiar  form  of  organizing 


bronchopneumonia,  the  pathology  of  which 
has  been  ably  described  by  W.  G.  MacCallum. 
Most  of  the  cases  follow  measles.  Despite 
the  extraordinary  incidence  of  the  strepto- 
coccus as  the  infective  agent,  these  empy- 
emata, except  in  the  earliest  stages,  do  not 
differ  very  markedly  in  their  clinical  aspects 
from  the  empyemata  observed  in  civil  prac- 
tice, which  are  usually  due  to  the  pnemno- 
coccus.  Nevertheless,  it  is  interesting  to 
observe  that  even  in  civil  practice,  as  the 
records  of  574  examinations  of  pleural  exu- 
dates in  Mount  Sinai  Hospital  show,  133 
were  caused  by  a  streptococcus.  The  signifi- 
cance of  these  figures  did  not,  regrettably, 
appear  to  us. 

For  purposes  of  study,  streptococcus  empy- 
ema must  be  divided  into  three  stages:  (i) 
the  formative,  (2)  the  acute,  and  (3)  the 
chronic  stage. 

I.   THE  FORMATIVE   STAGE 

The  formative  stage  is  one  of  the  most,  if 
not  the  most  interesting  phase  of  the  entire 
problem.  I  shall  discuss  only  certain  aspects 
of  these  phases. 

The  most  striking  feature,  in  contradis- 
tinction to  cases  seen  in  civil  life,  is  the  ex- 
tremely rapid  formation  of  the  pleural  exu- 
date. We  have  seen  cases,  in  which  a  pro- 
nounced exudate  developed  two  days  after 
the  very  onset  of  the  illness;  cases  of  three  or 
four  days'  duration  are  quite  common. 
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The  extremely  rapid  formation  of  the  exu- 
date and  its  still  more  rapid  infection  with 
myriads  of  virulent  streptococci  demand  an 
explanation.  It  has  always  seemed  to  me 
that  such  gross  infection  of  the  pleural  cavity 
cannot  be  accounted  for  by  the  mere  contact 
extension  of  the  intrapulmonary  lesion.  My 
reasoning  was  based,  first,  on  an  analogy 
derived  from  a  study  of  peritonitis.  Every 
surgeon  with  any  experience  knows  that  the 
most  pronounced  and  diffuse  forms  of  perito- 
nitis are  due  to  a  rupture  of  an  intra-abdominal 
viscus.  Of  course  we  sometimes  see  a  very 
extensive  peritonitis  when  there  has  been  no 
perforation,  but  these  are  admittedly  uncom- 
mon. Second,  years  ago  I  made  the  significant 
observation  that  in  a  number  of  cases  of  em- 
pyema that  came  to  autopsy  there  was 
found  a  pinpoint  perforation  of  a  subpleural 
pulmonary  abscess.  This  observation  struck 
me  forcibly,  and  I  often  wondered  how  com- 
mon such  origins  for  empyemata  might  be. 
For  these  reasons,  I  was  specially  interested 
in  the  observation  of  autopsy  results  in  Camp 
Lee,  and  was  gratified  to  note  that  such  per- 
forations were  quite  frequently  encountered. 
Such  origins  are  furthermore  confirmed  by 
other  evidences  in  patients  who  recover,  par- 
ticularly the  development  of  pleuropulmonary 
fistulas,  as  determined  by  irrigations  with 
Dakin's  solution,  by  X-ray  examinations,  and 
by  actual  inspection  at  subsequent  operation. 

The  treatment  of  the  cases  in  this,  the 
formative  stage  of  an  empyema  is  principally 
that  of  the  underlying  malady,  and  may  be 
termed  in  very  crude  language  *' supportive." 
Of  tremendous  importance,  and  in  some  cases 
even  of  deciding  moment,  is  the  question  of 
nutrition.  I  cannot  enter  into  a  detailed  dis- 
cussion of  this  phase  at  this  place,  but  refer 
all  those  interested  to  the  preliminary  report 
of  the  Empyema  Commission,  which  was  pub- 
lished in  the  Journal  of  the  American  Medical 
Association  for  August  3  and  August  7,   191 8. 

Whenever  there  is  a  suspicion  of  an  exudate 
into  the  pleura,  its  presence  and  character 
should  be  verified  by  exploratory  aspiration. 
In  the  early  stages  this  fluid  is  varicolored  and 
only  slightly  turbid;  occasionally  it  is  san- 
guinolent.  The  early  turbidity  is  only  partial- 
ly due  to  the  presence  of  pus  cells,  although  a 


nimiber  of  these  can  be  discerned  on  micro- 
^  scopic  examination;  more  frequently  it  is  due 
to  the  presence  of  m3n:iads  of  streptococci. 
As  already  stated,  the  exudate  usually  teems 
with  streptococci,  but,  peculiar  as  it  may 
appear,  the  streptococci,  in  spite  of  the  appar- 
ently excellent  nutritive  medium,  not  only  do 
not  multiply,  biit  on  the  contrary  they  fre- 
quently disappear  altogether;  and  large  bot- 
tles of  exudate  may  keep  sweet  for  an  indefi- 
nite length  of  time. 

The  most  important  advice  which  the  Com- 
mission offers  as  regards  the  treatment  of 
these  empyemata  during  this  stage,  is  not  to 
operate.  When  the  fluid  causes  a  serious 
embarrassment  of  the  respiration  and  cir- 
culation, as  evidenced  by  dyspnoea,  cyanosis, 
and  rapid  pulse,  it  should  be  relieved  very 
promptly  by  evacuating  it  with  a  Potain  or 
Dieulafoy  aspirator.  This  procedure  should 
be  repeated  as  often  as  indicated,  if  necessary 
even  daily.  In  rare  instances  this  procedure 
may  even  be  curative.  Exception  to  this  rule 
of  non-operative  treatment  is  made  only  in 
cases  of  acute  and  progressive  hydro-  or 
pyopneumothorax  which  result  from  the 
rupture  of  a  large  subpleural  pulmonary 
abscess,  communicating  with  a  bronchus  of 
considerable  size.  In  these,  very  prompt 
operative  interference  is  indicated. 

This  recommendation  of  delayed  operation 
is  based  upon  the  marked  improvement  in 
the  mortality  statistics  since  the  adoption  of 
this  course,  and  also  upon  the  very  high 
mortality  in  camps  in  which  operations  were 
undertaken  promptly  upon  the  discovery  of 
the  infected  exudate.  These  are  the  practical 
reasons,  but  there  are  sound  theoretical 
grounds  as  well.  At  an  early  stage  of  an 
empyema  the  fluid  is  free  within  the  pleural 
cavity,  and  there  are  practically  none,  or 
only  very  sHght  limiting  adhesions;  in  other 
words,  we  are  dealing  with  a  free  hydrothorax, 
or  if  one  so  chose  to  call  it,  a  pyothorax.  If 
an  operation  is  undertaken  at  this  stage,  we 
convert  the  only  slightly  dangerous  hydro- 
thorax  into  the  extremely  dangerous  hyper- 
acute pneumothorax.  This  brings  about  the 
justly  dreaded  fluttering  of  the  mediastinimi 
with  ultimate  fixation  on  the  opposite  side 
of  the  thorax.   Therefore,  instead  of  attaining 
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the  desired  object,  namely,  to  reKeve  the 
embarrassed  respiration  and  hieart  action,  the 
operation  only  aggravates  it. 

There  are  a  number  of  other,  perhaps  less 
important,  reasons  which  favor  a  delayed 
operation.  The  patients  are  usually  very  ill 
from  the  pneumonia,  with  its  attendant  high 
toxicity,  so  that  even  the  simple  operation  of 
thoracotomy  or  rib  resection,  done  under  local 
anaesthesia,  is  badly  borne.  Miller,  in  his 
report,  records  that  many  of  his  patients  died 
promptly  after  the  operation. 

Nor  can  I  see  any  very  material  advantage 
in  operations  which  may  be  termed  "inter- 
mediate"; for  instance  the  institution  of 
permanent  drainage  of  the  pleura  by  means  of 
a  trocar,  and  subsequent  introduction  of  a 
catheter.  Even  with  the  greatest  precaution, 
air  enters  the  chest  sooner  or  later,  with  con- 
sequent collapse  of  the  lung.  Attempts  at 
maintaining  a  continuous  negative  pressure 
have  not  been  very  successful. 

The  after-treatment  of  early  operations  is 
particularly  difficult.  If  a  collapse  of  the  lung 
has  once  occurred,  the  organ  rapidly  becomes 
adherent  in  its  new  location,  usually  high  up 
in  the  thorax  and  close  to  the  vertebral 
column.  If  such  a  patient  is  fortunate  enough 
to  recover  from  the  primary  insult,  there  is 
usually  formed  an  enormous  cavity,  which 
requires  a  long  time  and  multiple  operations 
before  final  closure  is  obtained.  Some  of  the 
worst  cases  I  have  had  to  treat  were  such  as 
were  operated  on  in  the  earliest  stages. 

It  may  be  argued,  that,  inasmuch  as  we 
have  learned  that  early  operation  is  best  for 
peritonitis,  therefore  early  operation  should 
be  advocated  for  suppurative  pleurisies.  It 
must  not  be  forgotten,  however,  th^t  even  if 
the  pleura  is  anatomically  and  physiologically 
identical  with  the  peritoneiun,  we  are  dealing 
in  the  thorax  with  certain  static  conditions, 
which  are  entirely  lacking  in  the  abdomen; 
furthermore  we  must  recognize  that  the 
functions  of  the  thoracic  viscera  are  vital, 
and  that  the  cessation  of  these  functions  for 
even  a  very  short  period  is  incompatible  with 
life;  a  function,  the  dignity  of  which  is  at  no 
time  approached  by  the  abdominal  viscera. 

At  this  stage  the  empyema  is  not  the  serious 
element  in  the  illness;  it  is  the  pneumonia. 


In  view  of  these  facts  I  can  only  close  this  part 
of  my  paper  with  the  urgent  admonition  niL 
nocere. 

If  the  patient  is  not  operated  upon  at  this 
stage  the  exudate  loses  its  seropurulent  char- 
acter and  becomes  converted  into  frank 
thick,  creamy  pus.  Coincident  with  this  con- 
version a  most  important  change  occurs  upon 
the  pleural  surfaces;  adhesions  form  between 
contiguous  portions  of  the  visceral  and 
parietal  serosa  at  the  periphery  of  the  exudate, 
which  collects  in  the  supradiaphragmatic  por- 
tion of  the  thorax.  In  other  words,  by  waiting 
we  have  converted  the  pre-existing  free, 
seropurulent  pleurisy,  into  a  closed  purulent 
pleurisy,  or  empyema,  shut  in  everywhere  by 
limiting  adhesions;  and  thus  we  have  arrived 
at  the  second  stage. 

In  anticipation  of  what  I  shall  have  to  say 
later  on  concerning  recurrences,  or  relapses  of 
empyemata,  I  shall  briefly  mention  in  passing, 
that  in  a  certain  number  of  cases  the  process 
is  not  quite  as  simple  as  this.  Adhesions  may 
form  in  other  portions  of  the  thorax,  and  give 
rise  to  abscesses,  which  may  exist  singly  or  in 
combination  with  the  classical  type  of  empy- 
ema. I  beKeve  the  term  '^multilocular" 
empyema,  is  better  than  the  conventional  one 
of  '* encapsulated"  empyema  for  these  cases, 
because  strictly  speaking  every  true  empyema 
is  encapsulated. 

2.   THE  ACUTE   STAGE 

When  this  stage  has  been  reached  the  gen- 
eral condition  of  the  patient  has  improved  to 
a  very  marked  degree.  The  temperature  is 
usually  lower,  and  all  symptoms  and  physical 
signs  are  improved. 

This  is  the  most  propitious  time  for  opera- 
tion. As  the  lung  is  adherent  at  the  periphery 
of  the  pus,  there  is  no  more  danger  of  a  further 
collapse  of  the  lung.  The  lung  is  aheady  com- 
pressed to  the  extent  of  the  encapsulated 
pus,  and  no  matter  how  large  an  opening  is 
made,  the  lung  cannot  collapse  further. 

From  a  viewpoint  of  therapeutics  this  part 
of  my  paper  is  perhaps  the  most  important. 
Trivial  as  the  operation  is,  each  step  requires 
the  greatest  punctiliousness  in  its  carrying 
out. 

Before  the  operation  a  final  X-ray  or  fluor- 
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oscopic  examination  is  made,  in  order  to  deter- 
mine the  most  favorable  site  for  the  operation. 
The  subsequent  steps  may  be  subdivided 
under  the  following  headings: 

1.  AfUBsthesia.  All  operations  at  this  stage 
can  and  should  be  carried  out  under  local 
anaesthesia.  Novocaine  or  procaine  in  i  or  2 
per  cent  solution  is  the  anaesthetic  of  choice. 
The  Une  of  the  incision  is  first  injected  endo- 
dermatically,  and  from  this  area  the  deeper 
tissues  are  very  thoroughly  infiltrated.  A 
simple  intercostal  incision  is  preferable.  If, 
however,  resection  of  the  rib  is  considered 
advisable,  it  is  important  to  destroy  the  great 
sensibility  of  the  periosteum  by  injecting  it 
separately;  a  step  which  can  be  readily  accom- 
plished with  a  fine  hypodermatic  needle.  On 
the  other  hand  the  division  of  the  rib  does  not 
appear  to  be  particularly  painful.  I  believe 
that  with  the  exercise  of  care  and  gentleness 
a  general  anaesthesia  is  hardly  ever  necessary. 
In  some  cases  I  have  attempted  conductive 
anaesthetization  of  the  nerve  trunks,  but  I 
am  not  certain  that  I  would  ever  have  been 
completely  successful  without  any  additional 
local  infiltration;  failure  to  obtain  a  j)erfect 
anaesthesia  was  very  probably  due  to  faulty 
technique. 

2.  The  superficial  incision,  {a)  The  site  of 
the  incision.  In  general  the  site  of  the  incision 
depends  upon  the  location  of  the  empyema  as 
guided  by  the  physical  examination  and  the 
X-ray  plates.  The  incision  must  fulfill  two 
purposes:  first,  it  must  afiford  adequate 
drainage,  and  second,  it  must  permit  appro- 
priate medication  of  the  cavity.  The  drainage 
must  be  free  and  unobstructed  both  in  the 
recumbent  and  erect  posture.  In  the  most 
common  location  of  empyemata,  i.e.,  those 
which  occupy  the  lower  part  of  the  thorax, 
the  incision  is  made  in  the  eighth  intercostal 
space,  just  behind  the  posterior  axillary  line. 
Theoretical  objection  might  be  raised  to  this 
location  by  the  fact  that  the  ascent  of  the 
diaphragm,  which  occurs  in  the  course  of 
healing  of  every  empyema,  might  cause  a 
kinking  of  the  drainage  tube;  but  in  practice 
this  does  not  occur.  Obviously  when  the 
empyema  is  localized  in  other  portions  of  the 
thorax,  the  incision  is  made  directly  over  its 
site  and  at  its  most  dependent  portion. 


b.  The  incision  of  the  extrapleural  soft  parts. 
The  cutaneous  incision  should  be  of  ample 
length  (two  to  four  inches,  depending  upon 
the  amount  of  adipose  tissue  present),  so 
that  with  proper  retraction  all  subsequent 
steps  can  be  carried  out  under  the  guidance  of 
the  eye.  It  is  important  to  remember  that 
the  incision  made,  with  the  arm  hyperad- 
ducted,  will  shift  when  the  dependent  posi- 
tion of  the  arm  is  restored.  If  this  is  not  con- 
sidered, the  surgeon  finds  that  his  cutaneous 
incision  is  not  in  alignment  with  the  pleural 
incision.  This  is  a  circumstance  which  is 
extremely  annoying  in  the  after-treatment, 
and  may  require  a  second  incision  at  right 
angles  to  the  first.  It  is  readily  obviated  by 
outlining  the  incision  while  the  arm  is  in  the 
adducted  position. 

3.  The  incision  of  the  pleura.  In  primary 
operations  proper  drainage  is  obtainable,  in 
about  90  per  cent  of  the  cases  by  a  simple 
intercostal  incision  of  the  pleura.  This  is  one 
of  the  p)oints  wherein  I  differ  from  the  usually 
accepted  teachings,  that  resection  of  the  rib 
is  an  absolute  essential.  I  have  not  encoun- 
tered in  a  single  instance  the  frequently  dis- 
cussed and  greatly  feared  compression  of  the 
drainage  tube.  In  secondary  empyemata, 
however,  i.e.,  those  in  which  one  empyema 
cavity  had  already  been  drained,  and  the 
healing  of  which  has  caused  a  certain  amount 
of  approximation  of  the  ribs,  one  to  two  inches 
of  the  lower  rib  exposed  in  the  operation  must 
be  resected. 

I  am  in  favor  of  simple  intercostal  incision, 
because  it  is  simple,  takes  little  time,  and 
especially  because  the  drainage  opening  is 
just  as  ample  as  after  rib  resection.  Further- 
more, this  procedure  is  seldom  followed  by 
necrosis  of  the  ends  of  the  divided  rib,  a 
not  infrequent    cause  of   persistent   sinuses. 

4.  Drainage  material.  Drainage  is  made 
through  a  single  large  size  rubber  tube  of 
rather  a  stiff  quality,  and  about  one  foot  long. 
The  tube  is  forced  through  a  tiny  perforation 
in  a  piece  of  rubber  dam,  approximately  four 
inches  square,  which  is  fixed  to  the  tube  with 
a  thread  at  a  distance  from  2>^  to  4  inches 
from  its  thoracic  end,  depending  upon  the 
thickness  of  the  chest  wall.  Near  the  thoracic 
end  one  large  fenestra  is  cut  into  the  tube. 
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The  pus  is  slowly  evacuated.  I  do  not  irri- 
gate the  cavity  upon  the  operating  table,  not 
from  any  fear  of  the  irrigation,  but  in  order 
not  to  prolong  the  operation  unduly.  If  any- 
thing appears  to  be  definitely  settled  m  sur- 
gery, it  is,  that  under  no  circumstances  should 
an  empyema  cavity  be  irrigated;  there  is  not 
a  surgical  textbook,  which  does  not  deal  with 
definiteness  regarding  this  point.  Explana- 
tions are  given  for  this  definiteness,  which,  if 
critically  analyzed,  however,  will  be  found 
not  to  explain  at  all.  Personally  I  believe 
there  is  a  fairly  good  reason  for  it,  which, 
however,  has  not  been  recognized  until  now, 
namely,  the  frequently  existing  communica- 
tions of  the  pleural  cavity  with  the  bronchial 
tree.  As  already  stated,  I  do  not  irrigate  the 
cavity  upon  the  operating  table  for  other 
reasons;  as  will  be  shown,  however,  I  do  so 
very  soon  thereafter. 

The  drainage  tube  is  introduced  into  the 
thorax  so  that  the  fenestra  is  just  inside.  This 
must  be  gauged  with  some  care,  in  order  to 
permit  the  rubber  dam  to  be  flush  with  the 
skin.  No  sutures  are  ever  employed,  and  the 
external  incision  is  simply  packed  with  gauze. 
After  cleansing  the  skin,  the  rubber  dam  is 
laid  smoothly  upon  it,  and  its  edges  firmly 
attached  by  broad  strips  of  adhesive  plaster. 
A  dressing  is  so  applied  that  the  tube  (tem- 
porarily clamped)   finds  free  egress. 

Upon  reaching  the  ward  a  simple  combina- 
tion instillation  and  suction  apparatus  is 
attached  to  the  drainage  tube  by  means  of  a 
T  tube;  at  a  convenient  point  a  second  attach- 
ment is  made  for  a  bottle  to  receive  the  dis- 
charges escaping  from  the  empyema  cavity. 

Once  an  hour,  or  more  or  less  frequently  as 
indicated,  the  syphon  part  of  the  apparatus  is 
discontinued  by  clamping,  and  the  instilling 
part  of  the  apparatus,  a  Dakin  container,  is 
opened,  and  the  requisite  amount  of  solution 
is  allowed  to  run  in.  After  the  lapse  of  five 
minutes  the  suction  apparatus  is  reopened, 
and  the  solution  plus  secretions  syphoned  out. 
The  suction  is  continued  xmtil  the  next  j)eriod 
of  instillation. 

The  advantages  of  this  combination  appa- 
ratus, consisting  of  drainage  tube,  instillation 
apparatus,  suction  apparatus,  and  receiving 
bottle,  are  the  following: 


1.  All  the  discharges  are  collected  into  the 
receiving  bottle,  and  in  consequence  the 
wound  does  not  require  any  change  of  dress- 
ings. I  usually  avoid  for  one  week  or  10  days 
the  dressing  of  patients  connected  with  the 
apparatus. 

2.  The  cavity  is  perfectly  dry,  and  there 
being  no  retention  of  pus,  fever  does  not  arise. 

3.  An  early  opportunity  is  given  to  permit 
a  prompt  and  efficient  use  of  Dakin's  solu- 
tion. 

4.  The  vacuum  created  aids  to  a  limited 
extent  in  the  expansion  of  the  lung. 

After-treatment.  All  patients  are  dressed 
only  once  in  24  hours.  AH  the  old  dressings, 
including  Carrel  tubes  and  ** safety  valves" 
(to  be  subsequently  described)  are  removed 
and  are  replaced  by  fresh  ones.  All  rules  as 
enunciated  by  Carrel  for  the  preservation  of  a 
perfect  asepsis  are  rigidly  adhered  to,  except 
some  trivial  details,  as  will  be  mentioned. 

After  cleansing  the  skin  with  a  dry  cotton 
sponge,  followed  by  a  sponge  moistened  with 
alcohol,  a  soft  rubber  catheter  (about  22  F.) 
is  connected  with  a  Dakin  container,  and  is 
introduced  into  the  empyema  cavity.  The 
cavity  is  thoroughly  flushed,  the  patient  being 
turned  from  the  lateral  to  the  prone  position, 
and  vice  versa,  until  the  return  flow  is  per- 
fectly clean. 

From  one  to  four  Carrel  tubes  are  now  in- 
troduced into  the  cavity,  the  object  being  to 
distribute  them  into  various  portions  of  the 
cavity.  In  very  long  or  irregular  cavities  we 
occasionally  made  use  of  tubes  which  were 
armed  with  a  silver  wire  stylette.  A  short 
drainage  tube,  with  one  fenestra  guarded  by  a 
safety  pin,  so-called  "safety  valve,"  is  finally 
introduced,  to  permit  a  free  escape  of  the 
Dakin  solution  and  secretions. 

Right  here  I  might  digress  for  a  moment  in 
order  to  mention,  that  the  rationale  of  the 
entire  postoperative  treatment  must  be  thor- 
oughly understood.  One  must  not  fall  into  the 
error  of  thinking  that  there  is  something 
supernatural  in  Dakin's  solution  as  far  as  the 
cure  of  an  empyema  is  concerned.  All  that 
the  Dakin's  solution  can  do,  or  is  expected  to 
do,  is  to  sterilize  the  cavity.  This,  however, 
it  cannot  do  if  the  other  surgical  principles  are 
neglected. 
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The  vicinity  of  the  wound  is  protected  by 
sterile  vaseline  gauze  strips.  At  a  distance 
from  the  wound  the  skin  is  protected  from 
irritation,  by  the  application  of  a  stijBF  zinc 
oxide  ointment,  which  was  found  to  be 
rather  more  efficacious  in  this  respect  than 
vaseline. 

A  few  small  flufifs  of  dry  sterile  gauze  are 
placed  next  to  the  wound,  and  a  more  liberal 
use  of  reclaimed  gauze,  or  absorbent  cotton, 
completes  the  dressing,  and  is  held  in  place 
by  a  firm  binder.  The  Carrel  tubes  emerge  on 
top  of  the  binder,  usually  in  the  vicinity  of 
the  shoulder. 

Definite  instructions  are  given  for  the  in- 
stillation of  the  requisite  amount  of  Dakin's 
solution;  the  quantity  depends  upon  the  size 
of  the  cavity,  and  varies  from  25  cubic  centi- 
meters to  100  cubic  centimeters  (in  general 
about  one-half  of  the  volume  of  the  cavity) ; 
it  is  distributed  in  equal  amounts  through  all 
the  tubes.  Directions  are  also  given  as  to  the 
intervals  between  instillations;  I  have  found 
hourly  instillations  to  be  most  satisfactory. 

The  dressing  is  not  touched  for  24  hours. 
The  quantities  of  Dakin's  solution  used 
saturate  the  dressings,  but  upon  inquiry 
patients  did  not  complain  of  this  seemingly 
annoying  drawback. 

Cases  which  are  compUcated  by  pleuro- 
pulmonary  fistulas,  particularly  those  of  large 
size,  cannot  be  irrigated  with  large  amounts 
of  Dakin's  solution,  because  of  the  very 
irritating  cough  which  results  from  over- 
distention  of  the  cavity;  they  tolerate,  how- 
ever, hourly  instillations  of  the  requisite 
amounts  in  perfect  comfort. 

Already  at  the  first  dressing  the  discharge 
has  lost  its  frankly  purulent  character. 
Usually  the  cavity  is  perfectly  dry,  as  all  the 
discharges  find  egress  through  the  "safety 
valve."  It  is  almost  marvelous  to  see  the 
effect  of  a  properly  carried  out  treatment. 
All  pus  and  odor  disappear  as  if  by  magic. 

In  some  of  the  cases  of  long  standing,  i.e., 
those  in  which  the  drainage  was  for  a  while 
imperfect,  we  had  an  opportunity  to  observe 
the  character  of  the  discharge.  Its  consis- 
tency was  not  unlike  that  of  uncooked  white 
of  egg,  in  which  there  were  enmeshed  a  few 
grayish  or  reddish  particles.    When  steriliza- 


tion became  more  complete,  the  discharge 
lost  this  appearance,  and  the  irrigation  was 
followed  by  small  haemorrhages.  We  inter- 
preted the  first  finding  as  due  to  the  Kquefy- 
ing  action  of  the  Dakin's  solution  upon  the 
dense  fibrinous  deposit  upon  the  pleura;  and 
the  haemorrhages  as  due  to  irritation  of  pleural 
granulations. 

It  is  most  interesting  to  follow  in  cases  re- 
cently operated  upon  the  changes  caused  by 
the  Dakin's  solution  upon  the  infected  pleura. 
When  an  empyema  is  operated  upon  the 
pleura  is  found  coated  throughout  by  a  soft 
grayish  deposit  of  varying  thickness  com- 
posed of  pus  and  fibrin.  As  sterilization  pro- 
ceeds, this  coating  disappears  very  rapidly, 
exposing  a  smooth  glistening  surface;  par- 
ticularly upon  the  pulmonary  side,  it  is  so 
thin,  that  the  underlying  lung  tissue  becomes 
readily  visible  and  recognizable. 

Twice  a  week  smears  and  cultures  are  made 
from  the  cavity.  When  very  low  counts  are 
obtained,  these  are  made  daily.  When  steril- 
ity is  reached  and  is  continued  for  several 
days,  all  tubes  are  left  out  and  the  Carrel- 
Dakin  treatment  is  discontinued.  Prompt 
and  permanent  healing  is  the  result  in  many 
instances;  in  one  case  in  13  days. 

In  a  few  cases  I  have  attempted  a  plastic 
closure  of  the  fistulous  opening,  but  the  re- 
sults attained  did  not  warrant  me  in  con- 
tinuing this  practice.  Moreover  I  do  not  see 
any  particular  indication' for  doing  so.  If  the 
cavity  is  not  sterile  a  premature  closure  of 
the  wound  is  sure  to  be  followed  by  an  infec- 
tion, with  subsequent  breaking  down  of  the 
suture  line;  if  on  the  other  hand  it  is  sterile 
the  wound  closes  so  promptly,  that  even  the 
trivial  operation  of  refreshing  the  edges  and 
suturing  is  uncalled  for. 

Considerable  importance  is  ascribed  by 
most  surgeons  to  the  use  of  blowing  bottles  in 
order  to  encourage  the  lung  to  expand.  I 
will  not  deny  that  this  device  may  help,  but  I 
have  found  that  most  patients,  after  the  first 
enthusiasm  of  a  new  toy,  discontinue  its  use. 
I  have  found  more  benefit  in  properly  and 
systematically  carried  out  light  exercises;  I 
encourage  particularly  light  work  around  the 
wards,  which  keeps  the  patients  interested 
and  amused. 
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In  the  early  part  of  my  paper  I  have  aheady 
emphasized  the  importance  of  keeping  up  the 
nutrition  of  the  patients. 

3.   THE  CHRONIC  STAGE 

In  this  group  I  would  place  only  the  fol- 
lowing cases: 

1.  Cases  which  do  not  heal  within  a  " rea- 
sonable'*  time. 

2.  Cases  of  recurrence  within  the  old 
empyema  cavity. 

3.  Cases,  in  which  a  second  pus  focus  is 
discovered,  at  some  distance  from  the  original 
focus. 

4.  Cases  of  pus  collections  within  the 
parenchyma  of  the  lung. 

5.  Cases  of  bronchocutaneous  fistulas. 

I.  Cases  which  do  not  heal  within  a  ^^reason- 
able time, "  The  word  "  reasonable '*  permits  a 
wide  latitude  in  its  interpretation.  My  views 
regarding  the  manner  in  which  an  empyema 
heals  have  undergone  a  very  radical  change, 
since  my  experience  in  the  military  service. 
I  conceived  that  healing  occurred  only  by  a 
process  of  obliteration  of  the  pleural  cavity, 
due  to  adhesions  resulting  from  a  granulo- 
matous change  in  the  pleura.  Only  when  the 
entire  affected  pleural  surfaces  became  adher- 
ent did  the  drainage  opening  close.  When  a 
cavity  still  persisted  I  observed  that  the 
opening  showed  no  tendency  to  close. 

Since  this  epidemic  has  been  in  existence 
I  have  been  able  to  observe  the  following 
variations: 

I.  The  far-reaching  observations  at  the 
War  Demonstration  Hospital  of  the  Rocke- 
feller Institute  have  taught  us  that  empyema 
cavities  can  be  rendered  bacteriologically 
sterile  by  means  of  the  Carrel-Dakin  treat- 
ment, and  the  drainage  opening  can  then  be 
closed  by  secondary  suture.  In  a  fair  per- 
centage of  cases  union  with  definite  closure 
occurs.  I  am  not  aware  that  the  progress  of 
healing  has  as  yet  been  described  in  detail  by 
the  originators  of  the  method,  but  from  per- 
sonal observations,  I  have  found  that  a  cer- 
tain amount  of  exudation  occurs,  though  not 
to  the  full  extent  of  the  cavity.  In  the  course 
of  time  this  secondary  exudate  becomes  ab- 
sorbed, and  is  replaced  by  the  slowly  expand- 
ing and  adhering  lung. 


2.  In  a  few  cases  of  healed  empyema  I  have 
found  on  casual  physical  and  X-ray  examina- 
tion, a  very  definite  closed  pneimiothorax, 
usually  at  the  site  of  the  original  empyema; 
in  one  case  at  some  distance  from  it.  I 
watched  these  cases  with  great  care,  and 
certainly  also  with  fear,  but  found  that  the 
expected  reaccumulation  of  pus  did  not  occur; 
on  the  contrary,  the  cavity  cUsappeared  within 
about  a  month's  time,  the  lung  expanded  and 
completely  replaced  the  pneumothorax. 

3.  We  also  had  the  following  very  unusual 
experiences.  Originally  they  were  cases  of 
empyema,  which  secreted  large  amounts  of 
pus;  when  they  came  under  my  care,  however, 
there  existed  only  a  small  sinus,  which  led 
into  a  large  cavity.  The  peculiarity  of  these 
cases  lies  in  the  fact  that  in  spite  of  little 
treatment,  these  sinuses  persisted  for  a  long 
time,  without  any  apparent  discharge,  or  at 
most  a  few  drops  in  the  course  of  a  week. 
Ultimately,  however,  these  cases  closed  up 
completely,  and  remained  closed  to  date. 

4.  Finally  we  have  made  the  following 
observations.  We  have  seen  cases  that  were 
long  under  treatment  with  Dakin's  solution. 
No  haemolytic  streptococci  were  found  for  a 
long  time.  The  cavities  were  X-rayed  period- 
ically, found  to  be  smooth  and  simple,  and 
while  at  the  beginning  a  certain  amount  of 
concentric  diminution  was  noted,  these  cavi- 
ties finally  remained  stationary.  In  civil  prac- 
tice, such  cases  would  indicate  some  variety 
of  secondary  operation.  However,  in  view  of 
the  three  possibilities  just  related,  a  chance 
was  taken,  and  all  treatment  was  discon- 
tinued. We  were  surprised  to  see  such  cases 
heal  permanently. 

It  is  seen,  therefore,  that  in  addition  to  the 
hitherto  known,  so  to  say,  the  classical  method 
of  the  healing,  there  exist  at  least  four  other 
methods.  It  is  on  this  account  that  I  find 
difficulty  in  exactly  defining  the  words 
"reasonable  time."  In  general  I  would  say 
that  in  the  light  of  our  present  knowledge,  I 
would  exclude  from  this  group  simple  cases,  in 
which  the  pleura  is  smooth,  in  which  the 
cavity  is  not  of  extreme  size,  and  cases  that 
are  not  complicated  by  side  pockets  or  lateral 
sinuses;  in  other  words,  I  would  not  include 
in  this  group  any  empyema  cavity  which  is 
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amenable  to  treatment  by  the  Carrel-Dakin 
method. 

If  we  examine  the  cases  which  cannot  be 
remedied  by  even  long-continued  treatment 
by  the  Carrel-Dakin  method,  we  will  find  the 
following: 

1.  Cases  which  are  compUcated  by  large 
pleuropulmonary  fistulas. 

2.  Cases  with  retained  foreign  bodies. 

3.  Cases  with  side  pockets. 

4.  Cases  with  lateral  branch  sinuses. 

5.  Cases  with  necrotic  ribs. 

II.  Cases  of  recurrence  within  the  old  empy- 
ema cavity.  Broadly  speaking  these  cases  are 
always  a  reflection  upon  the  surgeon  in 
attendance,  for  it  means  that  drainage  and 
antiseptic  treatment  of  the  cavity  have  been 
discontinued  prematurely.  To  my  mind  such 
cases  are  particularly  liable  to  occur  if  the 
sinus  or  external  incision  is  closed  operatively, 
because  not  infrequently  good  judgment  is 
supplanted  by  haste.  Even  the  strictest  pre- 
cautions, such  as  smears  and  bacteriological 
cultures,  do  not  always  furnish  a  reliable 
guide  to  the  presence  or  absence  of  micro- 
organisms existing  within  the  empyema  cav- 
ity. It  again  only  proves  the  absolute  value  of 
the  well  recognized  axiom  in  medicine,  that  a 
negative  proof  is  no  proof.  That  it  can  occur 
also  in  those  cases  which  have  been  allowed 
to  close  spontaneously,  is  well  proven  by  the 
fact,  that  we  encountered  re-collections  of 
fluid  in  eight  of  our  cases.  Six  of  these  had 
definite  collections  of  pus,  containing  strepto- 
cocci; two  were  found  to  contain  sterile  serum. 
For  simplicity's  sake  I  have  grouped  them  all 
under  one  heading,  though  it  is  evident  that 
the  last  two  were  milder  and  simpler,  and 
disappeared  spontaneously. 

III.  Cases  in  which  a  second  pus  focus  is 
discovered  at  some  distance  from  the  original 
empyema.  In  a  previous  portion  of  my  paper 
I  have  already  discussed  the  manner  of  forma- 
tion of  an  empyema  cavity.  Occasionally 
encapsulation  of  the  pus  occurs  elsewhere  than 
in  the  supradiaphragmatic  portion  of  the 
thorax,  and  as  a  result  we  may  have  two  or 
more  separate  empyema  cavities.  At  the  time 
of  the  first  operation  usually  only  one,  the 
larger  and  lower  one,  is  opened.  Sooner  or 
later,  however,  it  is  noted,  that  the  patient 


does  not  improve;  and  after  physical  and 
X-ray  examination,  sometimes  even  long  after 
the  main  cavity  is  healed  another  pus  focus 
is  found.  In  only  one  case  did  we  find  that 
the  second  pus  focus  broke  through  into  the 
primary  cavity;  usually  it  requires  a  second 
independent  operation  for  drainage;  their 
most  frequent  location  was  in  front,  overlying 
the  apex  of  the  lung,  and  toward  the  apex  of 
the  axilla. 

Incidentally  I  may  mention  that  at  p>ost- 
mortem  examinations,  soon  after  my  arrival 
at  Camp  Lee,  we  frequently  encountered 
small  encapsulated  collections  of  pus,  which 
were  located  behind  the  costal  cartilages, 
approximately  between  the  anterior  sharp 
margin  of  the  upper  lobe  and  the  mediasti- 
nimi;  but  we  have  never  seen  such  in  any 
patient  who  survived. 

IV.  Cases  of  pus  collections  within  the  paren- 
chyma of  the  lung.  As  already  stated  in  a  pre- 
ceding portion  of  my  paper,  I  am  firmly  con- 
vinced that  most,  if  not  all,  cases  of  empyema 
have  their  origin  in  one  or  more  small  sub- 
pleurally  situated  pulmonary  abscesses,  which 
perforate  into  the  pleural  cavity.  I  do  not 
refer  to  these  at  this  point.  I  refer  now  to  an 
encapsulated  collection  of  pus  within  the 
parenchyma  of  the  lung,  not  connecting  with 
either  the  pleura  or  with  a  bronchus  of 
appreciable  size.  In  the  former  case  it  usually 
evacuates  itself  into  the  pleura,  in  the  latter 
through  a  bronchus.  The  recognition  of  en- 
capsulated abscesses  of  small  size  is  very 
difficult  on  ordinary  physical  examination. 
Lately  Lieutenant  Stevens  of  the  Empyema 
Commission  has  demonstrated  by  means  of 
stereoscopic  X-ray  plates,  that  certain  findings 
are  quite  characteristic  of  most  pulmonary 
abscesses.  These  are  the  gradual  formation  of 
interstitial  lung  markings,  usually  definitely 
radiating  throughout  the  lung  tissue  from  the 
central  focus  of  infection,  and,  if  the  abscess 
be  near  the  periphery  a  corresponding  thick- 
ening of  the  pleura  over  it.  It  is  surprising 
that  these  abscesses  are  not  encountered  more 
frequently  in  the  chronic  stage ;  I  believe  this 
is  due  to  the  fact,  that  most  of  these  patients 
succumb  in  the  acute  stage. 

V.  Casesofbronchocutaneous  fistulas.  Bron- 
chocutaneous  fistulas  must  not  be  confused 


MOSCHCOWITZ:    SURGICAL  TREATMENT  OF  EMPYEMA 


34S 


with  the  so  frequently  mentioned  pleuro- 
puhnonary  fistulas.  Their  etiology  is  of  course 
the  same,  namely,  a  rupture  of  a  subpleural 
pulmonary  abscess.  The  difference  between 
the  two  lies  in  the  fact,  that  whereas  pleuro- 
pulmonary  fistulas  are  comparatively  easy  to 
cure  (in  fact  not  infrequently  they  close 
spontajieously) ,  bronchocutaneous  fistulas 
never  close  spontaneously,  and  usually  require 
rather  complicated  procedures  before  a  cure 
is  obtained.  The  fistula  usually  communicates 
with  a  bronchus  of  some  size.  Their  occur- 
rence is  readily  explained  by  an  adhesion  of 
that  part  of  the  lung  which  bears  the  fistula; 
finally  the  mucous  membrane  of  the  bronchus 
grows  outward  and  the  cutaneous  epithelium 
grows  inward,  until  the  two  meet,  and  a 
so-called  "lip  fistula"  forms.  We  have  had 
cures  in  three  cases  of  this  nature. 

The  diagnosis  of  some  of  these  conditions  is 
self-evident;  in  others  the  diagnosis  is  ex- 
ceedingly difficult.  Constant  care  and  atten- 
tion is  required  to  avoid  numerous  pitfalls  and 
surprises.  It  is  not  within  my  domain  to  dis- 
cuss the  various  physical  signs;  there  is  one 
point,  however,  which  has  struck  me  forcibly, 
and  which  I  have  not  seen  mentioned  in  any 
one  of  the  reports  published  from  various 
camps.  It  may  be  accepted  as  a  proven  fact 
that  when  a  patient  is  healed  and  cured  of  his 
empyema,  the  cure  is  to  all  intents  and  pur- 
poses perfect.  Such  a  cured  patient  feels 
well,  he  eats  well,  and  he  sleeps  well;  further- 
more he  has  no  fever,  and  he  gains  enormously 
in  weight;  in  fact  many  of  the  patients  not 
only  attain  their  normal  weight,  but  even  go 
beyond  it.  In  the  presence  of  a  slight  evening 
rise  of  temperature,  when  accompanied  by  a 
loss  of  weight,  one  should  not  permit  himself 
to  be  deluded  with  the  erroneous  and  yet  fre- 
quently prevailing  idea,  that  the  patient  is 
suffering  from  a  latent  tuberculosis.  We  at 
least  have  not  found  tuberculosis  in  a  single 
instance.  When  these  symptoms  are  present  a 
thorough  physical  examination  is  rigidly  in- 
dicated. At  some  point  in  the  thorax  a  sus- 
picious area  will  be  found,  which  upon  aspira- 
tion will  yield  pus;  when  this  abscess  is  evacu- 
ated all  symptoms  disappear  promptly. 

In  draining  cavities  most  important  in- 
formation can  be  obtained  as  regards  their 


outline,  extent,  and  volume  by  means  of 
stereoscopic  X-ray  plates,  after  injection  with 
some  substance  opaque  to  the  rays.  We 
have  tried  numerous  substances,  particularly 
sodium  and  potassiimi  iodide,  15  per  cent 
neutral  thoriimi  nitrate  solution;  barium;  and 
finally  have  arrived  at  the  conclusion,  that 
when  "properly  used"  bismuth  subnitrate  or 
subcarbonate  gives  the  most  satisfactory 
results.  I  have  purposely  availed  myself  of 
the  expression  "properly  used"  in  discussing 
this  phase  of  the  subject,  because  in  addition 
to  the  well  known  toxicity  of  bismuth  salts, 
my  co-worker  upon  the  Commission,  Lieu- 
tenant Stevens,  found  another  very  important 
drawback,  namely,  that  in  the  form  as  orig- 
inally used,  i.e.,  a  vaseline  paste,  it  frequently 
failed  to  give  a  correct  picture  of  the  cavity. 
This  is  due  to  the  fact  that  pastes,  even  if 
properly  heated,  congeal  so  rapidly  during  the 
process  of  injection,  that  the  air  contained  in 
the  cavity  cannot  be  displaced  outward,  but 
is  compressed  into  the  uppermost  part  of  the 
cavity,  and  fonns  an  effective  barrier  to  the 
proper  filling  of  the  cavity.  On  several  occa- 
sions we  found  upon  the  operating  table, 
instead  of  the  expected  short  sinus,  as  out- 
lined with  bismuth  paste,  a  sinus  several 
inches  longer.  The  inefficacy  of  bismuth 
pastes  was  clearly  demonstrated  upon  the 
re-examination  of  several  cases  imder  our 
observation.  Lieutenant  Stevens  found  a 
solution  of  the  problem  by  substituting 
sterilized  cotton  seed  oil  for  the  vaseline.  A 
special  report  upon  the  subject  is  now  in 
preparation;  suffice  it  to  say  for  the  present, 
that  since  using  this  method  we  are  no  longer 
troubled  by  deceptive  pictures.  Incidentally 
I  believe,  that  the  danger  of  bismuth  poison- 
ing is  thus  not  only  minimized,  but  practically 
excluded,  as  the  oil  mixture  escapes  at  once. 

X-rays  are  particularly  useful  in  exp>osing 
conditions  in  an  empyema  cavity  the  existence 
of  which  renders  them  difficult  to  sterilize  with 
Dakin's  solution.  I  refer  especially  to  branch 
pockets,  sinuses,  and  pleuropulmonary  fistulas. 

COMPLICATIONS   OF  EMPYEMA 

The  local  complications  of  an  empyema  are 
readily  recognized,  and  readily  coped  with. 
I  maintain  that  an  ordinary  empyema  has  no 
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distant  complications.  Positive  blood  cul- 
tures in  empyema  are  so  exceptional  that  one 
is  forced  to  the  conclusion  that  complications 
which  occur  in  the  course  of  an  empyema, 
such  as  endocarditis,  pericarditis,  joint  infec- 
tions, peritonitis,  etc.,  are  due  not  to  the 
empyema,  but  to  the  pneumonia. 

TREATMENT  OF  CHRONIC  CASES 

I  have  purposely  entered  into  the  minutest 
details  in  the  description  of  the  treatment  of 
the  acute  stage  of  the  disease,  because  I  am 
convinced  that  if  the  directions  given  are 
carefully  followed,  chronic  cases  will  occur 
less  than  we  have  been  accustomed  to  meeting 
them,  and  if  they  do  occur,  their  treatment 
will  also  be  materially  simpUfied.  For  the 
sake  of  completeness  permit  me  to  begin  with 
those  cases  which  I  did  not  classify  as  chrom'c, 
but  which  custom  has  hitherto  placed  in  such 
a  category. 

I.  Large  empyema  cavities.  It  is  difficult  to 
connote  what  we  mean  by  the  term  *'large." 
We  must  recollect  that  extremely  large  cavi- 
ties are  always  the  result  of  a  mistake;  namely, 
a  too  early  operation,  because  adhesions  have 
not  had  time  to  form.  Our  experience  has  also 
led  me  to  believe  that  even  cavities  of  very 
large  size,  if  properly  treated,  and  for  a  suffi- 
cient length  of  time  with  Dakin's  solution, 
will  eventually  diminish  in  size.  I  beUeve  this 
diminution  depends  upon  several  factors; 
upon  the  elevation  of  the  diaphragm;  the 
approximation  of  the  ribs  to  one  another;  and 
finally  upon  the  solvent  action  of  Dakin's 
solution  upon  the  dense  fibrous  deposit  which 
covers  the  visceral  pleura,  thereby  permitting 
a  re-expansion  of  the  lung.  If  the  cavity  has 
diminished  to  its  minimum  as  ascertained  by 
means  of  measurements  and  X-ray,  and  has 
become  stationary;  and  furthermore  if  the 
cavity  has  been  sterile  for  a  long  time,  a 
chance  may  be  taken  to  permit  a  closure  of 
the  sinus,  by  simply  discontinuing  all  treat- 
ment. If  the  outline  of  the  cavity  is  so  com- 
pUcated  that  sterility  is  not  obtainable  one 
of  the  major  operations  is  indicated.  My  own 
preference  is  for  a  simple  Schede  operation, 
resecting  all  of  the  ribs  which  form  the  roof 
of  the  cavity. 

There  are  several  minor  points  regarding 


this  operation  which  are  worthy  of  being 
alluded  to.  In  contradistinction  to  similar 
cases  in  civil  life,  these  patients  are  usually  in 
the  very  best  condition,  and  stand  a  general 
anaesthetic  perfectly  well;  in  fact  their  condi- 
tion, even  after  the  resection  of  s  or  6  ribs, 
is  so  good  that  they  insist  on  leaving  their 
bed  upon  the  day  succeeding  their  operation. 
A  single  straight  incision  over  the  greatest 
diameter  of  the  cavity  usually  gives  ample 
exposure.  I  found  some  difficulty  in  my 
earlier  cases  in  the  after-treatment,  when  parts 
of  ribs  lying  in  front  of  the  scapula  were  re- 
sected, because  of  the  subsequent  tendency  of 
the  scapula  to  cover  the  opening  which  has 
been  made.  Therefore,  I  have  lately  carried 
my  incision  backward  between  the  internal 
scapular  and  vertebral  lines.  This  made  the 
operative  procedure  somewhat  more  tedious, 
but  it  rendered  the  postoperative  treatment 
so  much  easier  that  I  recommend  this  step 
very  highly. 

Some  difficulty  is  encountered  in  excising 
the  rib  which  has  been  resected  at  the  first 
operation,  on  account  of  grotesque  spur  and 
ring  fomations,  and  fusions  with  the  ribs  on 
either  side. 

The  intercostal  tissues  are  ligated  en  masse 
at  both  ends;  the  intervening  portions  are 
excised.  All  ribs  are  resected  subperiostally; 
all  the  tissues,  particularly  the  greatly  thick- 
ened parietal  pleura,  are  excised.  We  had 
attempted  in  some  cases,  particularly  favor- 
able for  the  procedure,  to  excise  the  fibrous 
deposit  covering  the  visceral  pleura  (De- 
lorme),  but  contrary  to  our  experience  in 
civil  life  with  pneumococcus  empyema,  we 
found  it  difficult  to  remove  this  deposit  with- 
out causing  excessive  trauma  to  the  under- 
lying lung.  Such  trauma  is  undes'rable  be- 
cause it  prevents  the  early  application  of 
Dakin's  solution.  In  a  few  cases  I  made  criss 
cross  incisions  of  the  pleura  (Ransohoff),  but 
have  not  noted  any  marked  inflation  of  the 
lungs.  In  another  series  of  cases  I  have  merely 
curetted  the  fibrous  deposit,  and  believe  that 
I  have  seen  a  more  rapid  formation  of  granu- 
lations. 

The  wound  is  simply  packed,  and  no  sutures 
are  introduced.  At  the  first  dressing,  from  4 
to  6  days  after  operation,  the  tampons  are 
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removed  and  treatment  with  Dakin's  solution 
is  carried  out  until  final  healing  occurs. 

2.  Treatment  of  chronic  empyema  sinuses. 
The  chronic  empyema  sinuses  may  be  divided 
into  two  classes:  (a)  those  that  are  sterile,  and 
(b)  those  that  are  infected. 

a.  Sterile,  sinuses  heal  permanently  upon 
discontinuing  all  treatment.  Only  in  rare 
instances  does  a  reaccumulation  of  pus  or 
serum  occur. 

b.  Infected  sinuses.  In  the  treatment  of 
these  it  is  absolutely  necessary  to  find  the 
reasons  for  the  infection.  The  most  frequent 
causes  and  their  treatment  are  the  following: 

a.  Accidentally  lost  foreign  bodies  such  as 
sponges,  drainage  tubes,  rubber  dam,  etc. 
6.  Necrotic  ribs. 

c.  Branch  sinuses  and  irregular  side  pockets 
of  the  main  sinus,  which  can  not  be  reached 
perfectly  for  an  adequate  treatment  with 
Dakin's  solution  to  permit  sterilization;  these 
usually  require  a  Schede  operation  for  a  per- 
fect exposure. 

d.  Pleuropulmonary  fistulas.  As  already 
pointed  out  in  a  previous  portion  of  my  paper 
pleuropulmonary  fistulas  are  very  common; 
most  of  them  are  small  and  heal  quite  readily 
and  spontaneously  during  the  acute  stage.  If 
not  they  are  usually  of  large  size,  and  connect 
directly  with  a  bronchus.  The  non-healing 
is  due  to  two  conditions:  first,  because  the 
bronchial  epitheliiun  has  grown  outward  and 
lines  the  termination  of  the  channel;  and 
second,  because  the  mouth  of  the  sinus  is 
continually  held  open  by  the  dense  fibrous 
deposit  upon  the  visceral  pleura.  Their  treat- 
ment is  rather  difiicult;  I  have  succeeded  in 
most  cases  with  the  following  procedure.  An 
adequate  exposure  of  the  mouth  of  the  sinus 
is  an  absolute  essential,  and  is  readily  ob- 
tained by  means  of  a  Schede  operation.  The 
limg  is  then  very  thoroughly  mobilized  at  the 
margins  of  the  cavity;  a  step  which,  in  spite 
of  the  density  of  the  adhesions,  is  quite 
readily  done,  and  with  some  care  without 
undue  traumatization  of  the  lung.  This 
simple  mobilization  of  the  lung  is,  I  believe, 
the  most  important  part  of  the  operation,  as 
it  allows  of  approximation  and  healing  of  the 
margins  of  the  fistula.  In  a  few  cases  I  have 
excised  a  small  wedge-shaped  piece  of  the  lung 


surrounding  the  fistula,  and  closed  it  by  a  few 
catgut  sutures. 

The  primary  dressing  of  these  cases  is  very 
important.  I  lay  considerable  stress  upon  the 
fact  that  no  gauze  should  come  in  contact 
with  the  fistula.  I  dress  these  cases  by  inter- 
posing between  the  fistula  and  the  gauze  a 
sterilized  piece  of  rubber  dam.  In  many  cases 
I  have  found  the  fistula  closed  at  the  first 
dressing,  6  or  7  days  later;  if  not,  I  employ 
dressings  saturated  with  dichloramine-T. 

3  and  4.  Pus  collections  at  some  distance 
from  the  original  empyema  and  reaccumulations 
of  pus  in  the  original  cavity  usually  require 
costatectomy.  An  intercostal  incision  as  in 
primary  empyemata  is  insufiicient,  because 
the  healing  of  the  first  empyema  has  caused 
too  much  approximation  of  the  ribs  for  ade- 
quate drainage. 

5.  The  treatment  of  lung  abscesses  opens  up 
a  chapter  almost  foreign  to  the  theme  under 
discussion;  I  shall  mention  only  one  important 
point,  namely,  that  I  believe  that  in  these 
cases  a  simple  adequate  incision  and  drainage 
is  suflScient,  and  that  owing  to  the  already 
existing  massive  adhesions  between  the  vis- 
ceral and  parietal  pleura,  this  is  usually  quite 
a  simple  procedure. 

6.  The  treatment  0]  bronchocutaneous  fistulas 
is  a  somewhat  more  difficult  procedure.  It 
requires  adequate  mobilization  of  the  lung, 
usually  obtained  by  means  of  a  Schede  opera- 
tion, followed  by  excision  of  entire  fistulous 
tract,  with  or  without  subsequent  suture. 

The  objectionable  feature  of  the  treatment 
of  all  cases  complicated  with  a  pulmonary 
fistula,  except  occasionally  in  the  acute  stage, 
arises  from  the  fact  that  they  do  not  permit  of 
treatment  with  Dakin's  solution  for  self-evi- 
dent reasons.  In  these  cases,  at  least  until  the 
fistulous  portion  has  closed,  I  have  used  quite 
successfully  dichloramine-T  in  small  quan- 
tities, and  have  found  it  a  good  substitute, 
though  not  as  satisfactory  as  Dakin's  solution. 

It  is  apparent  that  the  subject  of  empyema 
is  by  no  means  as  simple  as  it  has  hitherto 
been  regarded.  I  have  merely  skimmed  it 
superficially,  but  I  shall  feel  that  I  have  been 
amply  repaid  for  the  preparation  of  \  his  paper, 
if  I  have  stimulated  further  study  of  the 
many  remaining  unsolved  problems. 
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A  S  in  many  of  the  other  cantonments  so 
/  \  at  our  hospital  the  subject  of  empyema 
-^  ^  has  been  one  of  the  important  surgical 
conditions  that  has  come  up  for  consideration. 
Due  to  the  frequency  of  its  occurrence  and  its 
high  mortaUty,  it  has  attracted  considerable 
attention  and  the  interest  manifested  in  it  has 
been  enhanced  by  the  widely  different  results 
that  have  been  reported.  The  rapidly  fatal 
outcome  following  early  operation  on  a  num- 
ber of  patients  showed  us  that  we  were  ap- 
parently dealing  with  a  condition  somewhat 
different  from  what  we  had  ordinarily  consid- 
ered empyema  at  home  and  that  therefore 
different  treatment  was  required.  Upon  in- 
vestigating more  carefully  it  was  found  that 
we  were  confronted  with  two  different  condi- 
tions, one  an  empyema  following  the  usual 
lobar  pneumonia,  the  other  following  second- 
ary pneumonia.  The  object  of  this  paper  is  to 
demonstrate  that  the  widely  different  results 
obtained  and  the  various  opinions  expressed 
are  due  to  this  difference  in  cases.  We  will 
show  that  those  cases  following  a  primary 
pneumonia,  usually  lobar  in  character,  and 
caused  by  the  pneumococcus,  give  results  in 
the  army  hospitals  as  good  as  those  obtained 
in  civil  life,  while  the  empyema  following  sec- 
ondary pneumonias  is  extremely  severe  and 
has  a  high  mortality.  We  were  not,  as  some 
people  believed,  dealing  with  a  new  disease, 
but  with  conditions  that  are  less  frequent  in 
civil  practice.  For  instance,  measles  which 
furnished  a  large  number  of  pneumonias  is 
rather  infrequent  in  adult  Ufe  under  ordinary 
conditions,  or  at  least  we  do  not  see  any 
large  number  of  cases  at  one  time,  but  it 
is  a  common  and  severe  disease  in  camp. 
Other  diseases  also,  such  as  tonsillitis,  bron- 
chitis, and  influenza  are  apt  to  be  more  viru- 
lent when  occurring  in  epidemic  form;  they 
may  be  of  streptococcic  origin  and  the  pneu- 
monia following  is  often  bilateral  broncho- 
pneumonia.    It  is  these  various  groups  that 


have  furnished  our  severe  empyema  cases 
with  a  high  mortality.  Our  ideas  in  regard  to 
the  treatment  of  empyema  following  primaty 
lobar  pneumonia  have  not  undergone  changes, 
but  in  regard  to  those  following  secondary 
pneumonia,  we  have  been  impressed  with  the 
influence  of  the  antecedent  disease  on  the 
course,  and  we  have  learned  that  the  results 
obtained  depend  very  much  on  the  typ>e  of 
organism  producing  the  infection  and  also 
on  the  procedure  followed  in  treatment.  Ap- 
parently there  is  a  certain  time  when  con- 
servative methods  should  be  followed  and  a 
period  when  radical  surgical  methods  should 
be  resorted  to. 

This  paper  is  based  on  the  study  of  70  cases 
that  have  come  to  operation  in  the  ten  months, 
period  from  November  i,  191 7,  to  September 
I,  1 91 8,  up  to  about  the  time  of  the  influenza 
epidemic,  but  not  including  any  of  the  latter 
cases.  The  subject  is  presented  from  a  surgical 
standpoint.  No  attempt  will,  therefore,  be 
made  to  go  into  bacteriology  or  pathology  in 
detail.  During  the  early  part  of  the  period 
covered,  our  laboratory  was  in  a  stage  of 
development  and  was  overwhelmed  with  a 
meningococcus  sepsis  epidemic.  As  a  result, 
bacteriological  examinations  of  pneumonia 
and  empyema  cases  were  not  made  as  fre- 
quently as  is  now  the  case.  However,  a  posi- 
tive finding  is  present  in  most  of  the  cases  and 
in  the  few  in  whom  none  was  made,  we  have 
grouped  a  patient  with  the  class  of  cases  to 
whom  he  clinically  corresponds. 

The  frequency  of  the  disease  in  the  different 
months  of  the  period  is  illustrated  by  the  ac- 
companying chart,  which  shows  it  to  be  most 
common  in  the  winter  months  when  acute 
respiratory    diseases    are    at    their    height 

(Chart  i). 

etiology 

The  statement  is  frequently  made  that  men 
of  the  South  are  more  prone  to  pneumonia  and 
empyema  than  the  Northerners,  and  again 
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that  those  from  rural  districts  are  more  often 
affected  than  those  from  urban  districts.  In 
a  given  camp  this  statement  is  difficult  to 
prove  or  disprove.  Our  troops,  for  instance, 
were  nearly  all  from  Southern  States  and  had 
led  an  outdoor  life.  It  is  only  by  a  compara- 
tive study  of  the  statistics  from  various 
camps,  available  at  the  Surgeon  General's 
Office,  that  definite  conclusions  in  this  respect 
can  be  drawn.  Of  our  70  cases,  64  or  91  per 
cent  were  from  the  Southern  States  and  52  or 
74  per  cent  were  farmers  or  laborers  leading  an 
outdoor  Ufe.  Though  many  of  our  soldiers 
were  former  cotton  mill  workers,  who  in  ap- 
pearance were  rather  poor  physical  specimens, 
not  one  of  our  empyema  patients  was  drawn 
from  that  class.  The  frequency  of  malaria 
and  hookworm  infection  and  the  incidence  of 
pellagra  in  the  South  have  been  cited  as  pre- 
disposing causes.  Their  r61e  is  a  secondary 
one  in  that  they  lower  the  general  resistance 
of  the  patient.  Ten  of  our  patients  showed 
hookworm,  though  not  all  had  their  faeces 
examined,  and  two  had  malaria  in  a  chronic 
form.  It  does  not  appear  that  the  percentage 
of  colored  soldiers  affected  with  empyema 
was  higher  than  that  of  the  whites.  Of  our 
70  cases,  57  were  white  and  13  colored. 

In  considering  the  exciting  causes  it  is  found 
that  pneumonia  preceded  the  empyema  in 
nearly  every  case.  Many  of  them  were  pri- 
mary lobar  pneumonias,  while  the  majority 
were  secondary  to  some  acute  infectious  con- 
dition. 

These  secondary  pnevunonias  are  divided  as 
follows:  23  following  measles;  7,  bronchitis; 
3,  influenza;  2,  tonsillitis;  i,  otitis  media; 
I,  meningitis;  i,  abscess  of  cheek;  i,  tonsil- 
lectomy; I,  following  an  anaesthetic;  and  3 
following  typhoid  inoculation. 

The  incidence  of  pneumonia  following  ty- 
phoid inoculations  is  of  great  interest.  Pa- 
tients usually  state  that  they  have  had  a 
cough,  which  became  aggravated  immediately 
after  the  injection.  The  relation  between 
typhoid  inoculations  and  acute  respiratory 
diseases  merits  investigation. 

We  had  only  three  cases  that  were  originally 
diagnosed  as  pleurisy.  Whether  they  devel- 
oped a  pneumonic  process  before  going  on  to 
empyema  formation  is  doubtful.     In  these 
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Chart  I. 

cases  the  question  may  well  be  raised  whether 
there  was  not  some  lung  focus  present  that 
ruptured  externally  and  produced  the  em- 
pyema. Upon  going  into  the  history  of  these 
so-called  primary  pleurisies  it  is  found  that 
they  have  not  been  well  for  some  time,  that 
they  have  had  a  cough  and  a  cold  in  the  chest. 
Among  either  groups  of  the  above-cited 
cases  may  be  those  with  a  general  sepsis,  in 
which  the  localization  in  one  or  both  lungs 
and  a  subsequent  empyema  are  but  manifesta- 
tions of  a  general  septic  process.  Other  parts 
of  the  body  may  likewise  be  aflfected  and  play 
an  important  r61e  in  the  course  of  the  disease, 
they  may  even  be  the  more  important  factor. 

TYPES   OF  EMPYEMA 

If  one  sees  a  large  number  of  these  patients 
he  is  struck  with  the  fact  that  they  differ  a 
great  deal.  Some  correspond  more  to  the  type 
which  we  have  been  accustomed  to  see  in  civil 
life,  others  are  of  a  degree  of  severity  that 
leads  to  a  fatal  issue  in  a  short  time.  The 
noticeable  fact  attracting  attention  in  many 
of  the  patients  is  the  early  formation  of  large 
amounts  of  fluid.  This  fluid  is  usually  thin, 
dishwater  like  and  contains  flocculi  of  fibrin. 
Because  they  differ  in  their  course  and  prog- 
nosis and  in  order  to  facilitate  study  and  to 
bring  out  the  essential  differences  between  the 
various  types  of  empyema  we  have  divided 
them  into  those  following:  (i)  primary  pneu- 
monia, (2)  measles  pneumonia,  (3)  other  sec- 
ondary pneumonias,  and  (4)  primary  pleu- 
risy. 

Another  classification  based  on  the  bacterio- 
logical findings,  allows  us  to  group  them  into 
those  caused  by  the  pneumococcus  and  those 
caused  by  the  streptococcus.     Other  varieties 
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of  organism  we  did  not  encounter  in  our  70 
cases.  In  the  final  analysis  this  classification 
is  the  more  important  one  because  when 
looking  over  the  entire  series  it  is  found  that 
cases  due  to  the  pneumococcus,  although 
more  severe  in  those  following  a  secondary 
than  in  those  following  a  primary  pneumonia, 
give  about  uniformly  good  results,  while  the 
prognosis  in  streptococcus  infections  is  always 
grave  and  the  complications  many. 

I.  Empyema  following  primary  lobar  pneu- 
monia. It  is  not  always  possible  or  at  least 
not  easy  to  differentiate  strictly  between  pri- 
mary and  secondary  pneumonia,  because  at 
the  time  when  empyema  and  pneumonia  are 
most  frequent  very  many  people  have  some 
respiratory  affection.  However,  we  have  put 
into  this  class  all  those  cases  of  lobar  pneu- 
monia that  had  a  sudden  onset  though  some 
of  the  patients  may  have  had  a  cough  preced- 
ing it.  Table  I  given  below  embraces  24  cases. 
The  process  involved  either  one  or  several 
lobes  or  even  both  sides,  in  some  cases  simul- 
taneously, in  others  successively.  With  the 
exception  of  two  cases,  one  of  which  was  due 
to  the  streptococcus,  the  other  to  a  mixed  in- 
fection, they  were  all  caused  by  the  pneuitio- 
coccus. 

It  will  be  seen  by  looking  over  this  table  that 
fluid  was  usually  found  within  two  or  three 
weeks  after  the  onset  of  the  pneumonia  and 
that  operation  was  performed  as  soon  as  the 
presence  of  pus  was  demonstrated.  In  five 
cases,  6,  8,  9,  16,  and  20,  the  empyema  was  of 
the  small  encapsulated  variety.  This  ac- 
counted for  the  late  finding  of  pus  in  two  of 
them.  One  patient  had  been  returned  to 
duty,  Case  16,  apparently  well,  and  came  back 
about  three  months  after  the  onset  of  his 
pneumonia  with  a  small  encapsulated  em- 
pyema, apparently  interlobar  in  character. 

Complications  in  this  group  have  been  few. 
There  were  three  patients  with  an  otitis  media, 
Cases  3,  12,  and  14.  Two  patients,  Cases  12 
and  23,  had  a  parotitis  that  did  not  go  on  to 
suppuration.  Pericarditis  was  diagnosed  in 
Case  20  and  was  found  at  autopsy  in  Case  2. 
A  few  patients  had  superficial  abscesses  and 
one  of  them,  Case  22,  had  a  large  abscess  of 
the  rectus  abdominaUs  resembling  a  full 
bladder,  and  another  one  of  the  back.    The 


former  was  sterile  while  the  latter  contained 
pneumococci. 

Three  cases  of  this  group  ended  fatally: 
Case  15  had  a  positive  blood  culture  of  Type  I 
pneumococcus.  He  died  with  symptoms  sug- 
gesting meningitis.  Case  18  died  ii  days 
after  the  onset  of  his  disease  and  one  day  after 
operation.  During  the  latter,  pockets  were 
broken  up  with  the  aid  of  the  finger,  and  it  is 
possible  that  this  had  something  to  do  with 
the  fatal  outcome.  The  fact  that  it  occurred 
so  soon  after  would  indicate  this.  It  certainly 
does  not  seem  wise  to  carry  on  extensive 
manipulations  when  operating  for  empyema 
especially  not  early  in  the  disease.  An  au- 
topsy was  not  performed  in  these  cases. 

Case  2  died  of  a  streptococcus  sepsis  21  days 
after  the  onset  of  his  pneumonia.  Autopsy  re- 
vealed consoUdation  of  the  entire  left  lung  and 
an  extensive  pericarditis  with  serosanguinous 
effusion. 

It  may  be  stated  that  empyema  following 
primary  lobar  pneumonia  which  attacks  the 
patient  while  in  good  health,  not  weakened  by 
antecedent  disease,  usually  runs  a  shorter 
course  than  the  other  varieties.  In  the  list 
given  in  Table  I  the  average  length  of  time  from 
admission  to  the  hospital  until  the  patient 
returned  to  duty  was  2  to  3  months.  The  few 
patients  who  were  confined  a  long  time  had 
extensive  secondary  operations  performed. 
They  will  be  described  in  detail  further  on. 

2.  Empyema  following  measles  pneumonia. 
These  cases  have  been  put  into  a  class  by 
themselves  because  they  are  usually  very  sick 
and  the  mortaUty  is  higher  than  in  the  other 
varieties.  The  group  comprises  23  cases,  17  of 
which  had  a  broncho  and  6  a  lobar  pneimionia 
preceding  the  empyema.  Thirteen  cases  were 
caused  by  the  pneiunococcus  and  ten  by  the 
streptococcus  (Table  II). 

The  complications  in  this  group  have  been 
many  and  in  a  few  cases  they  have  contributed 
toward  a  fatal  outcome.  Ten  patients  de- 
veloped a  suppurative  otitis  media,  two  of 
them  bilateral.  We  encountered  several  su- 
perficial abscesses  and  one  deep  abscess  of  the 
rectus  abdominalis.  There  was  one  extensive 
cellulitis  of  the  back  taking  its  origin  from  the 
empyema  wound,  and  another  one  of  the  neck 
leading  to  suppuration  and  rupture  into  the 
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pharynx.  There  was  one  patient  with  a 
peritonitis  and  one  with  a  non- suppurative 
parotitis.  Patient  35  deserves  special  men- 
tion. He  was  first  taken  sick  on  November 
21,  191 7,  with  mumps.  On  December  19, 
1917,  he  developed  measles  and  on  the  22d  a 
bilateral  bronchopneumonia.  The  following 
day  symptoms  of  meningitis  manifested  them- 
selves. These  two  diseases,  pneumonia  and 
meningitis,  then  ran  their  course.  For  the 
latter  he  received  intraspinal  and  intravenous 
injections  as  practiced  at  this  camp  leading  to 
a  complete  cure.  The  pneumonia  became 
complicated  by  a  right  sided  empyema  show- 
ing a  pure  culture  of  streptococci  In  spite  of 
this  he  made  a  good  recovery  and  was  returned 
to  duty,  March  31,  4  months  after  the  onset 
of  the  miunps. 

The  mortality  was  high,  for  in  9  patients, 
or  39  per  cent,  a  fatal  outcome  is  recorded. 
All  of  these  cases  had  a  bronchopneumonia, 
6  due  to  the  streptococcus  and  3  due  to  pneu- 
mococcus.  It  will  be  noted  that  6  of  the 
patients  who  died  were  operated  on  early, 
from  2  to  9  days  after  the  onset  of  the  pneu- 
monia. Of  the  3  who  died  after  a  late  opera- 
tion, 2  had  extensive  lesions  and  really  suc- 
cumbed to  a  general  sepsis.  Those  who  died 
after  an  early  operation  died  very  promptly, 
one  on  the  day  of  the  operation,  3  on  the  fol- 
lowing day,  I  two  and  i  four  days  later.  This 
to  us  has  seemed  of  some  significance  and  we 
have  tried  to  discover  the  reasons  for  it,  which 
will  be  considered  somewhat  in  detail  under 
treatment. 

Case  42  had  a  double  bronchopneumonia, 
left  empyema,  and  pericarditis  with  effusion. 

The  course  has  usually  been  a  long  one  for, 
regardless  of  the  time  following  the  onset  of 
the  measles  or  pneiunonia,  the  average  stay 
of  patients  in  the  hospital  was  3^^  to  4K 
months. 

Altogether  it  must  be  said  that  measles 
pneumonia  is  an  extremely  severe  disease. 
Several  of  the  patients  had  been  discharged 
to  duty  after  measles  and  were  returned  with 
a  pneumonia.  Others  were  sent  on  long 
journeys  before  they  were  well.  The  fre- 
quency of  pneumonia  in  patients  so  treated 
would  indicate  that  exposure  has  a  great  deal 
to  do  with  its  development  after  measles.   To 


guard  against  it,  therefore,  and  in  order  to 
prevent  empyema,  patients  should  be  put  to 
bed  early.  They  should  be  kept  warm  and 
well  protected  and  in  the  hospital  long  enough 
to  be  sure  of  complete  cure. 

5.  Empyema  follamng  other  secondary  pneu- 
monias. This  group  of  20  cases  includes  all 
those  patients  who  developed  empyema  sec- 
ondary to  pneumonia  following  upon  some 
other  acute  infection,  aside  from  measles. 
Simple  cough  we  have  not  considered  as  an 
etiological  factor,  but  rather  those  conditions 
that  made  the  patient  sick  and  were  then  fol- 
lowed by  a  pneumonia.  The  reason  is  that  the 
vitality  of  these  people  is  frequently  under- 
mined and  the  pneumonia  developing  is  more 
apt  to  be  bronchopneumonia  and  frequently 
is  bilateral  in  character.  Of  this  series  four- 
teen followed  lobar  and  6  bronchopneimionia. 
Fourteen  were  due  to  the  pneumococcus,  4  to 
the  streptococcus,  and  2  were  mixed  infections 
of  both  these  types. 

It  will  be  seen  in  surveying  Table  III  that 
the  course  of  the  disease  varied  considerably. 
Some  patients  recovered  promptly,  while 
others  had  a  prolonged  convalescence,  neces- 
sitating a  stay  in  the  hospital  of  from  4  to  5 
months.  The  complications  were  not  many 
but  they  were  extremely  severe  and  contrib- 
uted considerably  to  the  fatal  terminations. 
Of  the  four  streptococcus  cases  the  only  one 
who  recovered  was  one  treated  by  repeated 
aspirations  and  late  operation.  Another  one, 
Case  48,  treated  in  the  same  way,  was  doing 
well  and  was  apparently  on  the  road  to  recov- 
ery when  he  developed  a  suppurative  perito- 
nitis and  a  general  sepsis  and  died.  Both 
patients  with  a  mixed  infection  died.  Of  this 
series  7  cases  ended  fatally. 

The  autopsy  records  of  5  of  them  are  given 
below: 

Case  50.  Lobar  pneumonia,  bilateral,  pleuritis 
right,  400  cubic  centimeters  of  fluid;  empyema  left; 
old  tuberculosis,  right  apex;  luetic  aortitis;  luetic 
cirrhosis  of  liver;  fibrous  perisplenitis. 

Case  51.  Empyema,  right;  comification  of 
right  lung;  numerous  abscesses  of  body;  acute  en- 
docarditis; infarcts  of  spleen,  and  infarcts  of  kidneys. 

Case  52.  Pyopneumothorax,  right;  abscess  right 
lung;  pneumonia,  right  lung. 

Case  60.  Lobar  pneumonia,  left;  encapsulated 
pus  pocket,  left,  due  to  perforation  of  lung  abscess; 
empyema,  left. 
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Case  62.  Empyema,  right;  pleurisy,  left;  pneu- 
monia, left  upper  and  right  lower  lobes;  thrombosis, 
left  lateral  sinus. 

4.  Empyema  following  primary  pleurisy. 
We  had  only  3  patients  who  can  be  put  into 
this  class.  That  a  condition  exists  in  which 
the  pleural  involvement  is  apparently  the 
chief  factor  must  be  conceded.  These  3  pa- 
tients had  not  been  well  for  some  time  before 
the  intrathoracic  condition  assumed  alarm- 
ing proportions  and  made  them  seek  medical 
aid.  Wlien  they  came  under  observation  they 
were  very  sick  and  prostrated. 

Case  69  illustrates  a  tyi>e  in  which  there  is  appar- 
ently first  an  involvement  of  the  pleura  and  a  second- 
ary invasion  of  the  lungs.  Eight  days  after  the  on- 
set of  pleurisy  and  after  a  rather  benign  course, 
there  was  severe  and  extensive  pulmonary  involve- 
ment which  in  turn  was  followed  by    empyema. 

Case  70  was  one  of  those  who  was  prostrated 
early.  He  was  admitted  on  the  day  of  the  acute  on- 
set, was  cyanotic  and  dyspnoenic,  and  his  chest  was 
filled  with  thin  turbid  fluid.  An  immediate  opera- 
tion was  deemed  advisable  and  was  performed. 
The  course  was  extremely  severe,  an  acute  pneu- 
mothorax supervened,  and  a  cellulitis  spread  from 
the  edges  of  the  wound,  involving  practically  his  en- 
tire trunk.  The  distress  of  the  pneumothorax  was 
somewhat  alleviated  by  packing  the  opening  from 
day  to  day.  Whether  in  this  case  aspiration  at 
first  would  have  had  the  desired  effect  is  question- 
able.  He  made  a  good  recovery. 

DIAGNOSIS 

Though  according  to  textbooks  the  detec- 
tion of  fluid  in  the  thoracic  cavity  should  be 
quite  easy,  it  is  by  no  means  always  that.  It 
is  by  the  careful  examination  of  the  chest, 
done  daily  and  recorded  on  the  chart  that 
the  presence  of  fluid  is  first  suspected.  By 
this  systematic  work,  the  variation  in  signs 
from  the  previous  day  or  days  will  be  noted. 
Displacements  of  the  heart  are  of  great  value. 
By  having  had  the  patient  under  observa- 
tion for  some  time,  one  is  familiar  with  the  or- 
ganism causing  the  infection  and  can  be  on 
the  lookout.  It  is  important  that  the  presence 
of  large  amounts  of  fluid  be  detected  early 
and  that  it  be  submitted  to  bacteriological 
examination,  because  one  is  guided  in  the 
treatment  largely  by  the  laboratory  findings. 
It  is  interesting  with  what  rapidity  the  fluid 
sometimes  develops.  However,  at  times  all 
physical  signs  fail,  and  it  is  familiar  to  those 


who  do  much  of  this  work  how  deceptive  signs 
may  be.  It  is  probably  not  putting  it  too 
strongly  when  we  state  that  fluid  in  the  chest 
may  give  the  exact  physical  signs  of  a  pneu- 
monia and  vice  versa.  Therefore  when  a  sus- 
picion of  fluid  exists,  whether  early  in  the 
disease  or  because  the  lung  condition  does  not 
clear  up  as  promptly  as  it  should,  one  should 
never  hesitate  to  use  the  aspirating  needle. 
If  properly  introduced  no  harm  can  result. 
It  should  be  of  suflficient  length  and  caliber 
and  be  introduced  attached  to  the  S3nringe 
with  the  piston  pushed  down.  In  this  way 
the  entrance  of  air  is  prevented.  There  is  no 
place  of  selection  for  the  exploration,  it  must 
be  done  wherever  the  fluid  is  suspected. 

If  these  means  fail,  the  X-ray  has  proved 
of  great  value,  particularly  in  the  smaller 
encapsulated  varieties  of  empyema.  In 
doubtful  cases,  therefore,  an  X-ray  should 
be  made,  preferably  a  stereoscopic,  and  if  a 
focus  is  found,  exploratory  puncture  should 
be  done  under  guidance  of  the  plate.  The 
fact  that  two  of  our  patients.  Cases  16  and 
67,  were  sent  to  duty  after  their  pneumonia  and 
later  returned  for  an  encapsulated  empyema 
might  suggest  that  all  pneumonia  patients 
should  be  X-rayed  before  being  discharged. 

clinical  considerations 

In  order  to  treat  empyema  intelligently 
and  to  get  the  best  results  it  is  essential  that 
the  physiology  and  the  mechanics  of  respira- 
tion be  understood.  We  must  know  what 
happens  if  a  normal  pleural  cavity  is  incised 
and  left  open.  A  condition  of  so-called  open 
pneumothorax  will  ensue  which  means  air 
will  enter  from  without  and  in  time  cause  the 
lungs  to  collapse.  In  addition  to  that  this  now 
positive  pressure  in  the  pleura  will  force  the 
mediastinum  over  to  the  other  side  and  em- 
barrass thereby  not  only  the  respiration,  but 
also  the  circulation.  It  is  for  this  reason  that 
an  open  pneumothorax  is  so  much  feared  on 
the  battlefield. 

Now  these  factors  play  a  r61e  and  an  im- 
portant one,  in  the  treatment  of  empyema. 
To  appreciate  this  properly  we  must  visual- 
ize to  ourselves  what  an  empyema  really  is. 
Is  it  to  be  considered  a  collection  of  pus  only, 
the  residue  of  an  inflammatory  process,  in 
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other  words,  a  simple  abscess,  or  is  it  an  ex- 
udation fluid  accompan3HjGig  an  acute  inflam- 
mation and  existing  simultaneously  with  it? 
The  answer  to  this  is  that  it  may  be  either, 
at  the  time  that  we  are  called  to  see  a  patient 
and  it  is  up  to  us  to  determine  which  it  is,  for 
on  that  depends  the  treatment.  In  the  for- 
mer case  when  it  is  simply  an  abscess  of  the 
pleura,  surrounded  by  an  abscess  wall,  the 
treatment  is  manifestly  quite  simple,  for  in- 
cision followed  by  evacuation  of  the  pus  will 
give  prompt  relief  and  no  embarrassment  of 
the  respiration  will  ensue.  On  the  other  hand, 
if  the  fluid  present  is  accompanying  an  active 
inflammatory  process  of  the  pleura  and  the 
underlying  lung,  the  conditions  are  entirely 
different.  No  protective  abscess  wall  has 
formed,  no  or  few  adhesions  are  present,  and 
if  such  a  thorax  is  opened  we  are  confronted 
with  all  the  dangers  of  an  open  pneiunothor- 
ax.  The  fluid  "will,  of  course,  be  evacuated 
but  its  place  is  promptly  taken  by  air,  and 
this  air,  representmg  a  positive  pressure,  will 
bring  about  collapse  of  the  uninvolved  lung 
and  produce  displacement  of  the  mediasti- 
num. The  question  then  arises,  how  are  we  to 
apply  this  knowledge  to  the  treatment  of  an 
individual  case?  In  order  to  do  that  we  must 
know  certain  other  facts.  CUnical  observa- 
tion and  studies  at  the  autopsy  table  have 
taught  us  that  pneumococcus  infections  of 
the  pleura  have  a  tendency  to  form  pus  early 
and  that  this  pus  becomes  walled  off  early. 
We  further  know  that  in  a  pneumococcus 
lobar  pneumonia  the  pleural  involvement  is 
usually  confined  to  the  involved  portion  of 
the  lung.  In  a  pneumococcus  bronchopneu- 
monia the  conditions  are  somewhat  different 
but  the  general  characteristics  of  the  organ- 
ism remain  the  same.  In  these  cases,  there- 
fore, operation  is  indicated  as  soon  as  the 
presence  of  pus  is  demonstrated. 

In  streptococcus  infection  of  the  lung  with 
secondary  pleural  involvement  on  the  other 
hand  conditions  are  different.  The  entire 
pleural  layer,  both  visceral  and  parietal,  often 
becomes  involved  very  rapidly  and  a  profuse 
exudation  of  serum  takes  place.  There  is  no 
early  tendency  to  walling  off  and  no  protec- 
tive barriers  have  formed.  This  extensive  in- 
volvement is  partly  due  to  the  fact  that  many 


of  the  streptococcus  pneumonias  are  second- 
ary pneumonias,  they  are  usually  broncho- 
pneumonias with  various  small  foci  scattered 
throughout  the  lung  causing  a  secondary  in- 
volvement of  each  overlying  portion  of  the 
pleura.  Suppuration  of  this  fluid,  meaning 
by  that  a  change  to  actual  pus,  occurs  rather 
late,  often  only  after  several  weeks  have 
passed.  However,  with  the  change  of  fluid 
to  real  pus  protective  barriers  form  and  it  is 
then  safe  to  operate. 

Aside  from  the  danger  of  pneumothorax, 
there  is  one  other  very  important  factor  that 
must  constantly  be  borne  in  mind;  namely, 
the  condition  of  the  lungs  at  the  time  that  op- 
eration is  contemplated.  This  applies  to  the 
limg  of  the  infected  side  as  well  as  that  of  the 
opposite  side.  These  patients  are  all  very 
sick  and  we  must  be  careful  not  to  do  anything 
that  will  aggravate  their  condition.  Opening 
a  thorax  while  the  pneumonia  is  still  active 
will  increase  the  strain  on  both  the  respira- 
tion and  circulation.  Here  again  there  is  a 
marked  difference  between  the  two  varieties 
of  infections.  We  know  that  pneumococcus 
lobar  pneumonia  usually  runs  a  short  course. 
When  we  are,  therefore,  called  in  to  see  such  a 
case  on  the  tenth  or  fourteenth  day  we  know 
that  the  pneumonia  has  probably  cleared  up, 
and  if  pus  is  found  we  know  it  is  safe  to  pro- 
ceed with  the  operation.  With  a  pneumo- 
coccus bronchopneiunonia  a  little  more  care  is 
necessary  and  it  may  be  well  at  times  to  post- 
pone the  operation  a  few  days,  perhaps  doing 
an  aspiration  in  the  meantime. 

In  the  streptococcus  pneiunonias  we  usually 
find  numerous  foci  of  infection;  one  may  clear 
up  while  another  forms.  Several  lobes  or  even 
both  sides  may  be  affected  simultaneously 
or  successively.  Opening  such  a  thorax  will 
diminish  the  patient's  chance  of  recovery,  for 
a  pneumothorax  will  form  as  stated  above, 
and  there  will  be  collapse  of  all  uninvolved 
portions  of  the  lung.  And  as  frequently  the 
other  side  is  also  partly  involved  we  increase 
the  strain  instead  of  decreasing  it. 

What  then  can  be  done  to  benefit  these  pa- 
tients, what  is  the  correct  procedure  to  give 
them  the  best  chance  for  recovery?  Unfor- 
tunately some  of  these  patients  seem  doomed 
from  the  beginning;  they  are  simply  over- 
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come  by  the  severity  of  the  infection,  and 
there  is  nothing  known  to  us  at  present  that 
.  will  save  them.  The  first  temptation  is  to 
operate  at  once.  As  a  matter  of  fact  that  was 
the  procedure  we  followed  at  first  until  the 
promptly  fatal  results  in  a  number  of  cases 
pointed  that  out  as  the  wrong  treatment. 
Heroics  are  apparently  not  in  place  with  this 
work  and  it  requires  almost  that  to  operate 
on  patients  in  that  condition.  They  are  in 
great  distress  as  a  result  of  sepsis,  the  in- 
volvement of  the  lungs,  the  embarrassed  cir- 
culation and  the  presence  of  the  fluid.  Opera- 
ting on  such  a  patient  will  release  the  septic 
fluid,  but  nothing  else.  It  will  not  improve 
the  lung  condition  or  the  circulation,  quite 
the  contrary,  it  will  bring  about  the  collapse 
of  the  uninvolved  lung  tissue  on  the  affected 
side,  and  force  the  mediastinum  over  to  the 
already  overburdened  other  side.  This  to 
our  mind  accounts  for  the  rapidly  fatal  re- 
sults in  some  of  the  cases  given  in  the  tables. 

The  one  object  gained  by  operation,  namely 
the  removal  of  the  fluid,  can  be  obtained  by 
aspiration  without  the  dangers  attending  an 
early  operation.  This  treatment  suggested 
itseft  to  us  early  in  the  period  covered  and 
though  followed  hesitatingly  at  first,  we  have 
gradually  become  more  convinced  of  its 
efficiency  and  now  apply  it  in  all  properly  se- 
lected cases.  Aspirations  are  repeated  as  of  ten 
as  indicated,  sometimes  only  one  or  two  are 
done,  then  again  several,  depending  on  the 
case.  As  soon  as  the  fluid  becomes  suppura- 
tive, indicating  thereby  that  adhesions  are 
forming  or  have  formed,  and  we  feel  reason- 
ably sure  that  the  pneumonia  has  subsided, 
we  operate.  No  matter  which  organism  is 
responsible  for  the  infection,  the  aim  should 
be  not  to  operate  while  the  pneumonia  is 
active. 

It  is  only  when  considering  the  accimiulated 
amount  of  septic  fluid  in  the  chest  as  the  prin- 
cipal factor  in  the  disease  that  an  early  opera- 
tion seems  indicated.  There  are  apparently 
those  cases  that  are  swamped  with  a  strepto- 
coccus infection  and  its  chief  or  only  localiza- 
tion is  in'  the  pleural  sac.  In  such  a  case  re- 
moval of  the  fluid  by  early  operation  is  per- 
haps the  only  chance  a  patient  has,  and  one 
should  go  ahead  fearlessly.   However,  even  in 


these  cases  complete  aspiration  may  produce 
as  good  results  without  the  dangers  attending 
an  operation.  It  is  a  question  whether  the 
lung  is  ever  involved  in  such  a  condition.  Pa- 
tient 70  belongs  to  this  class.  To  prevent 
the  pneumothorax  one  may  use  any  one  of 
the  methods  of  closed  bottle  drainage.  The 
great  objection  to  them  is  that  they  are  oun- 
bersome,  easily  deranged,  and  contribute  to 
the  discomfort  of  the  patient.  During  the 
early  days  after  operation,  however,  a  Brew- 
er tube  with  a  negative  pressure  bottle  sys- 
tem does  excellent  ser\dce. 

Though  operation  is  delayed  in  the  type  of 
cases  outlined  above,  one  should  not  wait  un- 
til a  thickened  pleura  has  formed,  favoring 
chronic  cavity  formation  later  on.  The  old 
rule  to  evacuate  pus  as  soon  as  formed  applies 
here  also.  Each  case  must  be  judged  on  its 
own  merits,  there  is  no  absolutely  fixed  rule, 
but  the  considerations  outlined  above  should 
guide  us  to  reach  a  decision  in  a  given  case. 
If  called  in  therefore  to  see  a  patient  with  a 
view  to  operating  we  must  come  to  a  conclu- 
sion after  considering  his  general  appearance, 
his  present  temperature  and  pulse,  the  ante- 
cedent disease,  the  length  of  time  since  the 
onset  of  pneumonia,  the  type  of  fluid  found 
and  the  organism  producing  the  infection. 

SURGICAL  TREATMENT 

It  must  be  borne  in  mind  that  in  a  military 
hospital  where  changes  in  the  staff  are  fre- 
quent it  is  difficult  to  control  all  details  of 
treatment.  However,  a  certain  uniformity 
of  opinion  has  prevailed,  especially  in  regard 
to  the  time  of  operation. 

In  very  sick  patients  we  have  done  and  con- 
tinue to  do  an  intercostal  incision  frequently 
in  bed,  and  without  removing  the  patient  to 
the  operating  room.  Novocaine  in  yi  per 
cent  strength  is  used  and  the  incision  is  made 
just  long  enough  to  allow  the  introduction  of 
drainage  tubes.  Whenever  the  condition  of 
the  patient  allows  it,  which  is  usually  the  case, 
he  is  taken  to  the  operating  room  and  rib  re- 
section is  done.  In  only  two  patients  has 
ether  been  used.  All  others  were  operated 
upon  under  local  anaesthesia,  using  yi  per  cent 
novocaine.  We  have  used  either  one  large 
fluted  tube  or  a  double  drainage  tube.   There 
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seems  to  be  no  difference  in  the  reaction  or  the 
result.  The  tubes  should  be  just  long  enough 
to  insure  a  free  flow  but  not  so  long  as  to  im- 
pinge against  the  lungs.  A  large  pad  and  firm 
binder  are  applied  and  the  patient  is  encour- 
aged to  rest  on  the  operated  side.  We  were 
not  in  the  habit  of  washing  out,  but  large 
masses  of  fibrin  were  removed  at  the  time  of 
operation.  In  the  latter  part  of  the  period 
covered  we  began  to  use  Dakin-Carrel  treat- 
ment quite  extensively  and  would  introduce 
the  tubes  either  at  the  time  of  operation  or  on 
the  following  day.  In  the  wards  we  use  Gatch 
bed  frames  which  allow  a  Fowler  position. 
They  contribute  greatly  to  the  comfort  of  the 
patient.  In  the  first  days  following  an  opera- 
*  tion,  we  use  morphine  in  sufficient  amount  to 
overcome  the  distress  and  severe  dyspnoea. 
There  is  one  complete  dressing  a  day  at  which 
time  the  cavity  is  irrigated  and  the  tubes 
cleaned  or  changed.  Outer  pads  are  changed 
as  necessary.  At  the  time  of  dressing  the  pa- 
tient's back  also  receives  attention,  his  skin 
is  thoroughly  cleaned  and  an  alcohol  rub 
given. 

In  regard  to  the  use  of  antiseptic  solutions, 
we  have  used  everything  from  normal  saline, 
boric  acid,  cherry  red  iodine,  and  peroxide, 
to  Dakin's  solution.  When  looking  over  our 
entire  series  it  is  impossible  to  state  truth- 
fully that  any  one  method  has  )delded  uni- 
formly good  results.  Dakin  treatment  was 
used  faithfully,  and  in  the  hands  of  men 
taught  at  the  Rockefeller  Institute.  In  some 
cases  it  was  used  early,  beginning  on  the  day 
of  operation.  In  the  older  cases  later,  to  help 
clean  them  up.  We  obtained  very  good  re- 
sults in  some  cases  but  had  equally  good  re- 
sxilts  in  some  parallel  cases,  in  which  nothing 
but  simple  drainage  was  used.  Any  very 
striking  results  showing  marked  superiority 
over  other  methods  were  not  observed.  Two 
of  the  cases  treated  with  Dakin  solution  and 
closed  with  secondary  suture  when  the  wound 
was  apparently  sterile,  had  to  be  reopened. 
Attention  must  be  called  to  the  fact  that 
though  the  cavity  does  apparently  become 
sterile,  as  evidenced  by  a  clear  mucoid  dis- 
charge, pus  may  be  situated  in  some  dependent 
portion  of  the  cavity,  and  the  irrigating  fluid 
is  prevented  from  acting  on  it  by  the  presence 


of  this  mucoid  covering.  It  is,  therefore,  im- 
portant that  the  position  of  the  patient  be 
changed  from  time  to  time,  especially  that 
it  is  changed  during  the  irrigation.  AH  pa- 
tients operated  upon  since  September  i,  191 8, 
have  at  once  been  put  on  Dakin  treatment 
and  it  is  being  continued  until  a  cure  is  ob- 
tained. None  of  those  cases  are  included  in 
this  series.  They  will  be  reported  upon  at  a 
later  date. 

From  our  observations  the  most  important 
points  in  the  treatment,  both  in  order  to  get 
a  cure  and  to  get  an  early  cure  are  to  drain  at 
the  most  dependent  part  in  order  to  prevent 
collections  of  pus  from  forming  and  to  keep 
this  drainage  opening  sufficiently  wide  to 
allow  free  drainage.  As  healing  progresses 
not  the  caliber  of  the  tube,  but  rather  its 
length,  should  be  reduced,  for  this  very  reason, 
viz.:  to  get  good  drainage,  a  rib  resection  is 
preferable  to  an  intercostal  incision. 

It  is  also  important  to  encourage  deep 
breathing  and  Ught  arm  exercise.  To  prevent 
reinfection  of  the  cavity  the  fistulous  opening 
and  the  surrounding  skin  must  be  kept  scru- 
pulously clean.  An  occasional  application  of 
iodine  to  the  former  is  of  benefit. 

The  length  of  time  from  the  onset  of  pneu- 
monia to  the  discharge  of  the  patient  or  from 
the  time  of  the  operation  until  the  wound  was 
closed  varied  so  much  that  no  clue  was  found 
which  wouM  guide  us  to  get  a  uniformly  good 
result  in  a  very  short  time.  So  many  factors 
enter  in  and  materially  influence  the  course 
of  the  disease. 

As  will  be  noted  from  a  perusal  of  the  at- 
tached tables,  the  duration  of  the  disease  was 
usually  shortest  in  those  cases  of  empyema 
following  primary  lobar  pneumonia  of  pneu- 
mococcus  origin. 

The  remarks  about  treatment  are  incom- 
plete without  calling  attention  to  the  im- 
portance of  diet.  The  patients  are  usually  in 
poor  physical  condition  when  they  come  to 
the  surgeon  and  their  emaciation  increases 
rapidly  as  suppuration  continues.  We  have 
been  very  fortunate  in  having  the  full  co- 
operation of  the  administrative  personnel  in 
the  treatment  of  these  patients.  Anything 
that  was  procurable  has  been  obtained  for 
them.   In  addition  to  their  regular  meals  they 
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would  receive  milk,  raw  eggs,  etc.,  at  two  hour 
intervals  and  in  that  way  we  have  succeeded 
in  keeping  up  their  strength  to  enable  them 
better  to  overcome  the  infection. 

All  empyema  patients  are  kept  in  a  special 
ward  or  wards  depending  on  the  number  in 
the  hospital  at  any  one  time.  They  occupy 
beds  on  the  sunny  side  in  order  to  have  the 
benefit  of  the  sunlight.  The  temperature  is 
kept  comfortable,  we  do  not  believe  that  very 
cold  air  is  of  benefit.  As  soon  as  we  feel  it  is 
safe  for  the  patients  to  be  up,  we  encourage 
them  to  sit  up  in  a  chair  for  a  short  time  every 
day.  By  means  of  the  Gatch  springs  they 
have  become  accustomed  to  the  sitting  pos- 
ture and  the  transition  from  that  to  out  of 
bed  is  easy  for  them. 

SECONDARY   OPERATIONS 

r  In  empyema  one  is  by  no  means  always  deal- 
ing with  a  single  cavity  and  the  main  cavity 
may  have  several  smaller  pockets  communi- 
cating with  it.  With  the  existing  tendency  to 
walling  off,  one  of  these  pockets  may  become 
partially  or  entirely  shut  off  from  the  main 
cavity.  Such  a  condition  is  favored  by  inad- 
equate drainage.  We  have  repeatedly  ob- 
served secondary  pus  pockets  break  spon- 
taneously and  empty  through  the  thoracic 
fistula.  In  other  cases  we  have  aided  such  a 
rupture  by  the  introduction  of  a  dressing  for- 
ceps. In  some  cases  it  became  necessary  to 
enlarge  the  drainage  opening  by  simple  stretch- 
ing, and  in  four  patients.  Cases,  53,  57,  64, 
and  13,  in  whom  a  primary  intercostal  incis- 
ion had  been  done,  a  secondary  rib  resection 
had  to  be  performed. 

In  one  case.  No.  10,  who  had  a  persistent 
fistula  leading  to  a  deep  seated  small  cavity, 
we  resected  two  ribs  under  local  anaesthesia, 
mobilized  the  lung,  excised  the  fistula,  and 
cleaned  out  the  cavity.  Immediate  Dakin 
treatment  was  started,  flushing  the  wound 
every  two  hours.  After  a  week  the  tubing  was 
removed  and  the  cavity  allowed  to  close. 
There  was  no  communication  with  a  bronchus 
and  the  treatment  was  well  borne. 

In  three  cases  we  had  to  do  an  extensive 
rib  resection  with  decortication  of  the  lung. 
On  account  of  the  interest  attaching  to  the 
condition  we   shall   report   them   in  detail. 


Case  5  was  first  operated  upon  October  21,  191 7, 
a  part  of  the  eighth  rib  being  resected.  On  account 
of  profuse  drainage  which  did  not  diminish,  he  was 
again  operated  upon  January  28,  19 18,  and  the 
seventh  and  eighth  ribs  were  resected  for  the  greater 
part  of  their  length.  The  thickened  pleura  was  in- 
cised in  several  places  to  allow  expansion  of  the 
lung.  The  patient's  condition  was  so  poor  that  ex- 
tensive decortication  could  not  be  done.  The  drain- 
age diminished  but  did  not  cease;  therefore  a  counter 
incision  was  made  anteriorly  February  4,  1918.  He 
improved  considerably,  but  as  he  complained  of 
pain  in  the  chest  and  did  not  gain  as  rapidly  as  he 
should,  an  X-ray  was  made.  It  revealed  an  encapsu- 
lated empyema  higher  up.  This  was  drained  on 
April  2,  by  resecting  part  of  the  fifth  rib  anteriorly. 
Recovery  was  uneventful  after  that.  He  returned 
to  duty,  July  16,  1918. 

The  importance  of  the  X-ray  in  the  diagnosis  of 
empyema  was  not  fully  appreciated  by  us  in  the  be- 
ginning. It  is  now  used  by  us  not  only  in  the  original 
diagnosis  whenever  doubt  exists  or  we  want  to  lo- 
calize a  pocket  exactly,  but  it  is  also  used  to  follow 
up  the  case  after  operation.  Whenever  a  patient  is 
not  doing  well  and  physical  signs  fail,  we  resort  to 
the  X-ray,  with  most  gratifying  residts. 

Case  68.  An  intercostal  incision  was  made  for 
empyema  on  October  21,  191 7.  Drainage  continued 
profuse,  therefore  the  cavity  was  injected  with  bis- 
muth and  an  X-ray  plate  was  made.  It  showed  a 
cavity  reaching  upwlard  to  the  supraclavicular  space. 
Operation  January  9,  1918:  resection  of  six  inches 
of  the  eighth,  seventh,  sixth,  fifth  and  fourth  ribs 
and  I  inch  of  the  third  rib.  The  thickened  pleura 
and  intercostal  tissues  were  divided  and  the  pleura 
stripped  of!.  The  visceral  layer  of  the  pleura  was 
then  stripped  off  the  lung  and  the  pericardium  carry- 
ing this  dissection  upward  to  remove  the  dome  of 
the  cavity.  The  lung  expanded  at  once.  Reaction 
was  good.  The  cavity  was  closed  February  27,  1918, 
and  the  patient  returned  to  duty  March  16,  191 8. 

Case  17.  Operation  was  done  October  24,  19 17, 
for  right  empyema.  An  intercostal  incision  was 
made.  The  patient  was  extremely  ill.  During  the 
course  of  his  disease  he  developed  an  acute  necrosis 
of  both  superior  maxillae.  The  entire  bony  alveolar 
processes  were  cast  off  in  a  short  time,  leaving  an 
opening  into  the  antrum  on  either  side.  The  inter- 
maxillary bone  did  not  slough  away  and  was  later 
used  for  the  attachment  of  a  plate.  The  empyema 
showed  no  tendency  to  heal.  Bismuth  paste  in- 
jection revealed  a  rigid  cavity  extending  upward  to 
the  clavicle.  Operation  January  24,  1918,  through 
large  curved  flap  incision.  The  skin,  pectoralis  ma- 
jor and  minor,  were  pushed  upward,  and  the  ribs 
exposed.  About  4  inches  of  the  fifth  and  fourth 
ribs,  3  inches  of  the  third,  and  i  inch  of  the  second 
rib  were  then  resected.  The  thickened  parietal 
pleura  and  intercostal  muscles  forming  the  anterior 
wall  of  the  cavity  were  divided.  The  pleura  which 
in  parts  was  %  inch  thick,  was  removed.  The  vis- 
ceral pleura  was  then  stripped  off  the  lung,  which 
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expanded  as  soon  as  released.  A  small  gauze  strip 
was  inserted  into  the  cavity  and  the  wound  was 
then  closed.  The  patient  reacted  well.  After  opera- 
tion there  was  some  bloody,-  frothy  expectoration, 
but  no  other  untoward  result.  Convalescence  was 
slow.    He  was  returned  to  duty,  June  21,   19 18. 

There  was  only  one  lung  abscess  in  this  en- 
tire series  that  came  to  operation.  He  de- 
serves mention. 

Case  24.  The  diagnosis  was  made  by  puncture, 
obtaining  the  same  foul-smelling  material  which  he 
was  expectorating.  It  was  confirmed  by  the  X-ray. 
The  odor  was  so  offensive  that  isolation  became 
necessary.  The  abscess  was  secondary  to  lobar 
pneumonia,  due  to  pneumococcus  type  2,  which 
began  14  days  before  the  abscess  was  recognized. 
The  exploring  needle  withdrew  air  and  foul-smell- 
ing, thick  pus.  The  X-ray  showed  a  lobulated  cavi- 
ty of  the  upper  portion  of  the  right  lower  lobe,  sur- 
rounded by  an  area  of  infiltrations.  Operation 
July  13,  1918:  resection  of  3  inches  of  the  seventh 
and  eighth  ribs  under  local  anaesthesia.  Parietal 
pleura  separated  from  chest  wall  to  mobilize  it. 
Exploratory  punctures  were  then  done  and  when  the 
abscess  was  entered  the  needle  was  left  in  place.  A 
circular  silk  suture  was  then  inserted  at  a  distance 
of  I  inch  from  the  needle,  suturing  the  visceral  to 
the  parietal  pleura.  A  narrow  bladed  knife  was  then 
placed  alongside  the  needle  into  the  cavity  and  the 
opening  widened  so  soon  as  pus  was  obtained.  After 
cleaning  out  the  cavity  a  gauze  strip  and  rubber 
tube  were  inserted  and  another  gauze  strip  was 
placed  between  the  chest  wall  and  the  parietal 
pleura  in  order  to  keep  them  separated. 

Recovery  was  uneventful.  Dakin  treatment  was 
not  borne  well  on  account  of  a  communication  be- 
tween the  cavity  and  a  bronchus.  Iodoform  gauze 
was,  therefore,  used  in  packing.  The  patient  im- 
proved rapidly  as  the  discharge  diminished.  It  be- 
came necessary  later  to  remove  the  silk  suture.  Re- 
covery was  complete  and  the  patient  was  returned 
to  duty  November  13,  1918. 

PROGNOSIS  AND  FINAL  RESULTS 

Enough  has  been  said  in  the  presentation  of 
the  various  groups  to  indicate  that  empyema 
is  a  serious  condition  and  that  its  development 
after  pneumonia  requires  thorough  study  be- 
fore operation  is  resorted  to.  This  is  especially 
true  of  the  streptococcus  infections.   The  pa- 


tients are  usually  in  poor  condition  as  the  re- 
sult of  the  preceding  infection  and  their  re- 
sistence  is  low,  so  that  any  additional  strain 
may  determine  a  fatal  outcome.  Some  pa- 
tients seem  simply  doomed  from  the  beginning 
and  any  measures  known  to  us  at  present  are 
without  avail.  We  must,  therefore,  be  very 
careful  not  to  do  anything  that  will  diminish 
their  chances  of  recovery. 

It  should  be  borne  in  mind,  however,  that 
though  some  of  the  deaths  are  attributed  to 
empyema,  because  it  was  the  condition  for 
which  the  patient  was  operated  upon,  other 
lesions  of  a  general  sepsis  or  the  lung  condi- 
tion itself  was  really  more  responsible. 

Taking  the  various  groups  once  more  and 
studying  them  in  relation  to  the  final  results, 
we  find  there  were: 

Following  primary  pneumonia  24  cases 
with  3  deaths,  or  12  per  cent; 

Following  measles  pneumonia,  23  cases 
with  9  deaths,  or  39  per  cent; 

Following  other  secondary  pneumonias, 
20  cases  with  7  deaths,  or  35  per  cent; 

Following  primary  pleurisy  3  cases  with 
no  deaths. 

If  we  classify  the  cases  according  to  the  or- 
ganism producing  the  infection,  instead  of 
according  to  antecedent  disease,  we  find  that 
there  were: 

54  pneumococcus  cases  with  9  deaths,  or 
17  per  cent; 

16  streptococcus  cases  with  10  deaths,  or 
62  per  cent. 

Taking  our  total  of  70  cases,  we  find  that 
there  were: 

19  deaths  or  27  per  cent,  48  cured  or  69 
per  cent,  and  3  in  the  hospital,  or  4  per  cent. 

The  three  patients  remaining  in  the  hospi- 
tal are  doing  well  and  promise  to  go  on  to 
complete  recovery,  so  that  the  total  will  be 
73  per  cent  cured. 

All  patients  listed  as  cured  have  been  re- 
turned to  duty.  This  includes  those  patients 
with  extensive  rib  resection. 
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Table  I. — cases  of  empyema  following  primary  lobar  pneumonia 


Name 

^ 

Onset  of 
Pneumonia 

1 

J 
.1 

1 

J 

^ 

1 

1 

* 

Time  since 
Onset 

w 

i 

1 

1.  B.,  A. 

W. 

Jan.  8 

Pneum. 

Jan.  19 

Jan.  X9 

L. 

Pus 

XX  days 

Cured,  duty 
Mar.  19 

2y4  mos. 

a.  B.,  J.  H. 

w. 

Jan.  25 

Strept. 

Feb.  1-260  ccm. 
Feb.  2-30C  ccm. 
Feb.  3-480  ccm. 
Feb.  6-pus 

Feb.  9 

L. 

Thin 
pus 

Z5  days 

Died.  Feb.  15 

21  days 

3.  B.,  T. 

w. 

Dec.  zo 

Pneum. 

Dec.  36 

Dec.  28 

R. 

Pus 

xSdays 

Cured,  duty 
Mar.  15 

3  mos. 

4.  C,  L. 

w. 

Jan.  4 

Pneum. 

Jan.  xo 

Jan.  xo 

R. 

Pus 

6  days 

Cured,  duty 
Mar.  x6 

2}4  mos. 

S.  C,  E.  R. 

w. 

Oct.  6 

Pneum. 

Oct.  2X 

Oct.  21 

R. 

Pus 

xsdays 

Cured,  duty 
Julyx6 

g}4  mos. 

6.  D.,  D.  E. 

w. 

Jan.  x6 

Pneum. 

Feb.  2 

Feb.  a 

R. 

Pus 

X7  days 

Cured,  duty 
Apr.  12 

3  mos. 

7.  D.,  M. 

c. 

Aug.  8 

Pneum. 

Aug.  x7-30C*:«n« 

serous 
Aug.  ao-70  ccm. 

serofibrinous 

Aug.  22 

R. 

Pus 

x6  days 

Doing  well  in 
hospital 

8.  F.,  A. 

c. 

Aug.  14 

Pneum. 

Sept.  8 

Sept.  8 

R. 

Pus 

25  days 

Cured,  duty 
Nov.  3 

3  mos. 

Q.  n.,  W« 

w. 

Julyz8 

Pneum. 

July  25-x  can- 
sanguinous 

July  28-s  ccm. 
sanguinous 

Aug.  7-pu> 

Aug.  7 

R. 

Pus 

3o  days 

Cured,  duty 
Nov.  13 

4  mos. 

10.  J.,  A. 

c. 

May  16 

Pneum. 

May  2X-2S  can. 

turbid  fluid 
May  27-350  ccm. 

pus 

May  27 

L. 

Pus 

XI  days 

Doing  well  in 
hospiul 

IX.  L.,  B. 

c. 

Aug.  22 

Pneum. 

Auk.  38-60  ccm. 
si.  purulent 

Aug.  3c 

L. 

Pus 
thin 

8  days 

Cured,  duty 
Nov.  x6 

3  mos. 

13.    M.|  R.  r  . 

w. 

Dec.  4 

Pneum. 

Feb.  3 

Feb.  6 

R. 

Pus 

33  days 

Cured,  duty 
Mar.  26 

3>^mo6. 

13.  N..  B. 

w. 

May  4 

Pneiun. 

and 
Strept. 

May  10-50  ccm. 
turbid 

May  12 

L. 

Pus 

8  days 

Doing  well  in 
hospital 

14.  0.,  C. 

w. 

Jan.  18 

Pneum. 

Feb.  s-280  ccm. 

pus 
Feb.  8-pus 

Feb.  9 

L. 

Pus 

32  days 

Cured,  duty 
Mar.  19 

a  mos. 

IS.  O'N..  B. 

c. 

Mar.  9 

Pneum. 

Mar.  z8-serous 
Mar.  26-pus 

Mar.  26 

R. 

Pus 

17  days 

Died,  April  x 

33  days 

16.  P.,  W 

w. 

Apr.  6 

Pneum. 

July  6 

July  i8 

R. 

Pus 

3^4  mo6. 

Cured,  duty 
Oct.  IS 

6  mos. 

17.  R.,  W. 

w. 

Sept.  25 

Pneum. 

Oct.  25 

Oct.  24 

R. 

Pus 

29  days 

Cured,  duty 
June  ax 

9  mos. 

l8>  R.f  W. 

c. 

May  8 

Pneum. 

May  18 

May  18 

R. 

Pus 

xo  days 

Died,  May  19 

XX  days 

19.  S.,  E- 

w 

Dec.  16 

Pneum. 

Doc.  26-750  ccm. 
pus 

Dec.  27 

R. 

Pus 

IX  days 

Cured,  duty 
Mar.  15 

3  mos. 

20.  S.,  D. 

w. 

Dec.  7 

Pneum. 

Dec.  13-200  ccm. 
seropurulent 
Jan.  1 8-pus 

Jan.  19 

R. 

Pus 

43  days 

Cured,  duty 
Mar.  15 

3  mos. 

21.  S.,  E. 

w. 

Apr.  x6 

Pneum. 

Apr.  20-clear 
Apr.  22-clcar 
Apr.  2^-280  ccm. 
turbid  fluid 

Apr.  38 

R. 

Pus 

12  days 

Cured,  duty 
June  8 

7  weeks 

22.  W.,  D. 

c. 

Nov.  s 

Pneum. 

Nov.  23 

Nov.  23 

R. 

Pus 

18  days 

Cured,  duly 
July  26 

8  mos. 
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Table  I. — cases  of  empyema  following  primary  lobar  pneumonia — Coniiniied 


Name 


23.  W.,  J. 


34*  K.,  W. 


V 


W. 


w. 


•gS 


Dec.  as 


Juneaa 


I 


Paeiun. 


Pneum. 


S* 
^ 


Dec.  31-30  ccm. 
~&n.  z-30  ccm. 
an.  4-350  ccm. 

serosanguinous 
Jan.  8-460  ccm. 

pus 


J 


July  i3-foul  pus 


Jan.  XX 


July  13 


US 


L. 


U4 
I 


Pus 


Pus 


S 

.S 


ao  days 


ax  days 


Cured,  duty 
Mar.  6 


Cured,  duty 
Nov.  13 


2^4  mos. 


4K  mot. 


Table  II. — cases  of  empyema  following  measles  pneumonia 


85.  A.,  J.  w. 


a6.  A.,  W.  G. 


87.  A.,  H.B. 


a8.  Ct  H.  M. 


39*  C,  J.  C. 


30.  Cf  J.  w. 


3X.  D.,  W. 


3a.  D.,  L.  A. 


33.  G.,  H. 


34'  "'t  "•  A. 


35.  H.,  C. 


36.  J..  W. 


37.  K.,  T. 


S 

06 


W. 


w. 


w. 


w. 


w. 


w. 


w. 


w. 


c. 


w. 


w. 


w. 


w. 


18 

6S 


Dec.  X 


Jan.  7 


May  6 


N0V.X7 


Dec.  3 


Jan. X5 


Nov.xa 


Nov.  xs 


Apr.  a4 


Oct.  24 


Dec.  19 


Dec.  x8 


Nov.  30 


Dec.  a4 


Jan.  14 


June  3 


Dec.  7 


Dec.  ax 


Feb.  X 
Apr.  9 


Dec.  X 


Dec.  3 


May:a4 


N0V.14 


Dec.  a  3 


Dec.  a? 


Dec.  IS 


Bron. 


Lobar 


Bron. 


Bron. 


Bron. 


Bron. 
BroiL 


Bron. 


Lobar 


Lobar 


Bron. 


Bron. 


Bron. 


Lobar 


Strept. 


Pneum. 


Strept. 


Pneum. 


Strept. 


Pneum. 
Pneum. 


Pneum. 


Pneum. 


Pneum. 


Strept. 


Strept. 


Strept. 


Pneum. 


g 
'I 


Dec.  26 


Jan.  22  —  pus 


Junes — xsccm. 
cloudy  fluid 


Dec.  XX  —  clear 
fluid 
Jan.  3  —  pus 

Jan.  X — 540  ccm. 
thin  purulent 
fluid 


April  X3  —  clear 
April  X4  —  xioo 
ccm.  thin  tur- 
bid 

Dec.  6 — ^thin  pus 
Dec.  xa — ^thick 
pus 

Dec.  13  —  pus 


May  20  —  cloudy 

fliud 
JiJy7 — 30  ccm. 

pus 

Nov.  30  —  600 
ccm.  sero-puru- 
lent 

Jan.  6  —  serous 
fluid 

Feb.  2$  —  pyo- 
pneumothorax 

Jan.  18  —  puru- 
lent 100  ccm. 
fluid. 

Jan.  37  —  pyo- 
pneumothorax 

Dec.  27  —  thin 
pus 
Dec.  20  —  pus 


S 


Dec.  36 


Jan.  24 


Junes 


Jan.  3 


Jan.  4 


Apr.  14 


Dec.  14 


Dec.  IS 


July  7 


Dec.  a 


Feb.  a6 


Jan.  37 


Dec.  30 


I 


L. 


L. 


L. 


R. 


R. 


R. 


L. 


Pus 


Pus 


Thin 
pus  150 
ccm. 


Pus 


Pus 


Thin 
pus 


Pus 


Pus 


Pus 


Sero- 
puru- 
lent 


Pus 


Pus 


Pus 


3  days? 


10  days 


3days 


37  days 


X4days 


Sdays 


X4days 


13  days 


44  days 


18  days 


35  days 


31  days 


IS  days 


.s 

■p. 


general  cachexia 


Otitis  media 


Otitis  media 


None 


Otitis  media. 
Suppurative 
perilaryngitis 
and  tracheitis 


Otitis  media 
Acute  nephritis 


Otitis  media 


Otitis  media 


None 


Otitis  media 


Meningococcus 
menin^tis. 
Multiple  joint 
swellings 


Otitis  media  bil. 
Abscess    rectus 
abd.      Abscess 
olecranon. 


None 


6 


Apr.  6 


Nov.  X 


Feb.  x8 


Feb.  IS 


Feb.  x8 


Aug.  a9 


Mar.  38 


Mar.  13 

Mar.  13 


Apr.  X7 


1 


Died. 
Dec.  27 


Cured, 
duty 
Apr.  18 


In  hosp. 
doing 
well 


Cured, 
duty 
Mar.  5 


Died. 
Jan.  xa 


Died. 
Apr.  18 


Cured, 
duty 
Feb.  19 


Cured, 
duty 
Mar.xs 


Cured, 
duty 
Sept. 


ao 


Died, 
Dec.  4 


Cured, 
duty 
Mar.31 


Cured, 
duty 
Mar.  19 


Cured, 
duty 
Apr.  18 
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Table  II. — cases  of  empyema  following  measles  pneumonia — Continued 


V 

8 


,h8.  C,  B. 


39- 

P.. 

H. 

40. 

P.. 

L.E. 

41. 

P.. 

J.E. 

42. 

P., 

A. 

43. 

R. 

f  0«  A> 

44. 

T.. 

J.  G. 

45. 

V. 
T 

'i. 

46. 

W. 

f  H.W. 

47*   "  ••  A.  L. 


8 


w. 


w. 


w. 


w. 


w. 


w. 


w. 


w. 


w. 


w. 


6:s 


Jan.  14 


Nov.  2 


Nov.  13 


Nov.  31 


Jon.  35 


Nov.  15 


May  4 


Nov.  8 


Nov.  15 


Nov.  28 


.a 


il 


Feb.  2 


Nov.  II 


Nov.  20 


Dec.  I 


Feb.  5 


Nov.  29 


May  14 


Dec.  I 


Nov.  26 


Dec.  19 


I 


Bron. 


Bron. 


Bron. 


Bron. 


Bron. 


Bron. 


Bron. 


.!9 


Pneum. 


Strept. 


Strept. 


Strept.? 


Strept. 


Pneum. 


Pneum. 


Bron.     Pneum. 


Lobar 


Lobar 


Pneum. 


Pneum. 


I 

•a 

1/1 

< 


Feb.  22  —  straw 
colored  fluid 

Feb.  26  —  pyo- 
pneumothorax 


Nov.  19 


Nov.  22 


Dec.  23 — serous 
fluid 


Feb.  13 — cloudy 

fluid 
Feb.  14 — 350 

ccm.  cloudy  fluid 

Dec.  6  —  SCO 
ccm.  serous  fliiid 


May  18 


Jan.  24  —  pus 


Dec.  26  —  pus 


Jan.  15 — 240  ccm. 
Jan.  16 — 1 50  ccm. 
seropurulent 


Feb.  26 


Nov.  19 


Nov.  22 


Jan.  9 


Feb.  14 


Jan.  15 


May  18 


Jan.  28 


Jan.  3 


Jan.  19 


••4 


L. 


L. 


L. 


L. 


Pus 


Pus 


-§ 


8 


!£ 


24da3r8 


Thin 
pus 

8  days 

Thin 
pus 

2  days 

Pus 

39  days 

Cloudy 
fluid 

9  days 

Pus 

47  days 

Pus 

4  days 

Pus 

58  days 

Pus 

38  days 

31  days 


S 

I 

1 

o 
U 


Otitis  media,  bil. 
Abscess  of   toe. 
CelluUtisofback. 
Peritonitis  (?). 
General  sepsis. 


None 


None 


None 


Abdominal    dis- 
tention 


None 


Otitis  media 


Parotitis,  non- 
suppurative 


None 


None 


•5: 

6 


Mar.  20 


I 


Died. 
March 
6 


Died, 
N0V.2Z 

Died. 
N0V.23 

Mar.  23 

Cured, 
duty 
Mar.26 

Died. 
Feb.  15 

Mar.  7 

Cured, 
duty 
Mar.io 

Died. 
Mayz8 

Mar.  I 

Cured, 
duty 
Mar.  9 

Feb.  25 

Cured, 
duty 
Mar.  5 

Cured, 
duty 
Mar.28 


Table  III. — cases  of  empyema  following  other  secondary  pneumonias 


I 


48.  G.,  G. 


49*  L.,  B. 


SO.  W.,P.W. 


51.  A.,  H.  A. 


52.  H..  C.  H. 


W. 


W. 


w. 


w. 


w. 


J 

p 


Influenza 


Influenza 


Influenza 


Bronchitis 


Bronchitis 


Feb.  I 


Jan. 28 


May  10 


Jan.  8 


Jan.  I 


Lobar 


Lobar 


Lobar 


Bron. 


Bron. 


I 


Strept. 


Strept. 


Pneum. 


Strept. 

and 
Pneum. 


Strept. 


S 

I 

•a 


Feb.  5 — ^340  ccm.  scr. 
Feb.  6 — ^300  ccm.  ser. 
Feb.  8 — 830  ccm.  ser. 
Feb.  IS — 160  ccm.  ser, 
Feb.  23 — ^piis 


Jan.  29 — 185  ccm.  ser. 
Feb.  I — 180  ccm.  ser. 
Feb.  3 — ^450  ccm.  scr. 
Feb.  0 — 280  ccm.  turb. 
Feb.  8 — 560  ccm.  turb. 
Feb  12 — ^440  ccm.  pus 


May  IS — cloudy  fluid 
May  16— cloudy  fluid 


Jan.  30 — serous  fluid 
Feb.  2 — 800  ccm. 
bloody  fluid 


Jan  15 — ^thinpus 


1 


Feb.  23 


Feb.  13 


May  19 


Feb.  5 


Jan.  15 


c73 


L. 


R. 


R. 


"2 

3 

«... 

O 

& 


Pus 


Pus 


Pus 


900 

ccm. 

bloody 

fluid 


Thin 
pus 


.5  a  S 


32  days 


16  days 


9days 


38  days 


4  days 


I 
I 
J 


Peritonitis 


None 


Bilateral  involve- 
ment 


Parotids  sui>p.  1. 
Multiple  joint 
involvement. 
Phlebitis  1.  femor. 
Cellulitis  of  neck. 


None 


3 
8 
06 


Died. 
March 
34 


Cured, 
duty 
June 
IS 


Died, 
May  34 


Died, 
Feb.  IS 


Died, 
Jan.  35 
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Table  III. — cases  of  empyema  following  other  secondary  pneumonias — Continued 


S 
2 


S3. 

J.. 

R.  C. 

54. 

M. 

.H.G. 

55. 

McC.O. 

56. 

0, 

H. 

57- 

P.. 

G. 

S8. 

McC.J. 

50- 

P.. 

C.T. 

60.  G.,McC. 


61. 

D.. 

A. 

6a. 

M. 

,B. 

63. 

R.. 

V. 

64. 

J.. 

E. 

6s. 

D. 

,F. 

66. 

H., 

E. 

67.  W.,  H. 


W. 


I 

q.S 


w. 

Bonchitis 

w. 

Bronchitis 

w. 

Bioncliitis 

c. 

Bronchitis 

c. 

Bronchitis 

w. 

TonsiUitis 

w. 

Tonsillitis 

c. 


w. 


w. 


w. 


w. 


Tonsillectomy 


Abscess  of 
cheek 


Otitis  media 
and  mastoid 


Anesthesia 


Meningitis 


Antityphoid 
Inoculation 


Antityphoid 
Inoculation 


Antityphoid 
Inoculation 


-si 
6£ 


Dec.  16 


Dec.  ag 


Mar.  21 


Mar.  28 


Jan. 18 


Dec.  8 


Apr.  23 


Jan. 30 


June  7 


Apr.  2 


Mar.  8 


Apr.  17 


May  17 


Apr.  18 


Jtme4 


I 


Bron. 


Lobar 


Lobar 


Lobar 


Lobar 


Lobar 


Lobar 


Bron. 


Lobar 


Lobar 


Lobar 


Lobar 


Bron. 


Bron. 


Lobar 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


Strept. 


Pneum. 


Strept. 

and 
Pneum. 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


Pneum. 


i 


^ 


Jan.  14 — senms  fluid 
an.  29 — pus 


an.  4 — 10  ccm.  bloody 
an.  xo — 250  ccm. 
seropurulent 
Jan.  13 — pus 


I 


Mar.  23 — cloudy  fluid 
Mar.  25^1oudy  fluid 


April  19 — pus 


Jan  30 — pus 


Dec.  26 — ^Pus 


April  25 — serous 
April  28 — pus 


Feb.  a — serous  fluid 
Feb.  5 — 700  ccm.  scr. 
Feb.  6 — 560  ccm.  scr. 
Feb.  10 — 250  ccm.  tur- 
bid 


June  22 — 25  ccm.  thin 
pus 


April  8 — bloody  serum 


Mar.  27 — turbid  fluid 


Apr.  20 — 30  ccm.  ser. 
Apr.  29 — pyopneumo- 
thorax 


May  x8 — thin  pus 


Apr.  10—600  ccm. 

cloudy  fluid 
Apr.  20 — 1250  ccm. 

cloudy  fluid 


July  12 — pus 


'S 

■ 
R. 

L. 

R. 
R. 
R. 
R. 
R. 
L. 

R. 

R. 

R. 

R. 

L. 
R. 

R. 

1 

Jan.  30 

Pus 

Jan. 28 

Pus 

Mar.  25 

Sangui- 

nous 

fluid 

Apr.  19 

Pus 

Jan. 30 

Pus 

Jan.  2 

Pus 

Apr.  28 

Pus 

Feb.  13 

Thin 
turbid 
fluid 

June  22 

Thin 
pus 

Apr.  8 

Bloody 
serum 

Mar.  27 

Thin 
pus 

Apr.  30 

Pus 

May  18 

Thin 
pus 

Apr.  21 

Thin 
pus 

July  13 

Pus 

14  days 


30  days 


4  dajrs 


22  days 


12  days 


25  da3rs 


5  days 


14  days 


IS  days 


6  days 


s 

.a 

"S. 

E 

6 


None 


None 


Erysipelas  face 


None 


Bronchial  fistula 


None 


None 


Pericarditis 
Pneumothorax 


None 


19  days 


13  days 


I  day 


3  days 


9  days 


Mastoid,  throm- 
bosis, lateial  si- 
nus 


None 


None 


Pericarditis 


Pericarditis,  diy 


None 


I 


Cured, 
duty 
Apr.  ao 


Cured. 
Mar.  19 


Cured, 
duty 
May  15 


Cured, 
duty 
Aug.  14 


Cured, 
duty 
July  2S 


Cured, 
duty 
Apr.  18 


Cured, 
duty 
June  3 


Died, 
Feb. 26 


Cured, 
duty 
Sept.  21 


Died. 
April  9 


Cured, 
duty 
July  26 


Cured, 
duty 
Aug.  20 


Died. 
May  20 


Cured, 
duty 
Aug.  1 6 


Cured, 
duty 
Aug.  19 


Table  IV. — empyema  following  primary  pleurisy 


Name 

Race 

Onset 

Aspirations 

Operation 

Type  fluid 

Side 

Organism 

Result 

68.    D.,  H.  B. 

W. 

Oct.  18 

Oct.  21  — pus 

Oct.  21 

Pus 

l. 

Pneumococcus? 

Cured, 
duty  Mar.  x6 

69.    R.,  R.  M. 

W. 

May  8 

June  2  —  cloudy  fluid 
June  17  —  pyo-pneu- 
mothorax 

June  17 

Pus 

R. 

Pneumococcus 

Cured, 
duty  Nov.  14 

70.    V.,G.E. 

W. 

Feb.  12 

Feb.  13  —  turbid  fluid 

Feb.  13 

Turbid 
fluid 

R. 

Streptococcus 

Cured, 
duty  May  4 
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A  REVIEW  OF  THE  TREATMENT  OF  PURULENT  PLEURITIS  (EMPYEMA) 

AT  CAMP  PIKE  BASE  HOSPITAL 

By  Lieutenant  VICTOR  P.  DIEDERICH,  M.C.,  U.  S.  A. 

Chief  of  the  Empyema  Section,  Base  Hospital,  Camp  Pike,  Arkansas 


THE  following  report  is  based  on  an  ex- 
perience of  nine  months  in  the  treat- 
ment of  purulent  pleuritis,  embracing 
the  months  of  March  to  December,  and  in- 
cludes 147  cases.  It  covers  not  only  three 
seasons  whicl  xve  of  importance  in  discussing 
this  condition,  but  also  includes  the  pleuritis 
following  three  distinct  types  of  primary  in- 
fection, which  are  even  more  important, 
namely,  influenza  followed  by  haemolytic 
streptococcus  or  pneumococcus  pneumonia, 
measles  followed  by  haemolytic  streptococcus 
or  pneumococcus  pneumonia,  or  primary  lo- 
bar or  bronchopneumonia  caused  by  the 
pneumococcus  or  haemolytic  streptococcus 
or  both. 

The  course  and  outcome  of  purulent  pleuri- 
tis are  most  assuredly  dependent  to  a  very 
large  extent  upon  the  antecedent  infection 
and  for  this  reason  it  is  important  to  remem- 
ber, that  the  surgical  treatment  of  this  con- 
dition is  often  a  secondary  matter. 

The  term  empyema  certainly  has  played 
a  large  and  often  dangerous  part  in  the  selec- 
tion of  various  types  of  surgical  intervention 
in  the  treatment  of  purulent  pleuritis.  It 
has  been  a  most  misleading  term,  because 
of  the  fact  that  many  cases  of  purulent 
pleuritis,  encountered  during  the  past  year, 
have  not  answered  the  description  generally 
understood  to  mean  empyema. 

A  review  of  the  literature  of  the  past  brings 
forth  two  principal  types  of  treatment  : 

1.  Open  methods,  either  by  rib  resection 
or  intercostal  thoracotomy  with  permanent 
drainage. 

2.  Closed  method  by  repeated  aspirations. 
The  open  method  with  resection  of  one  or 

more  ribs  was  and  is  recommended  by  some. 
This  method  was  modified  by  various  men, 
for  the  improvement  of  drainage  and  produc- 
tion of  negative  pressure,  such  as  the  syphon 
pump,  Brewer  tubes,  rubber  suction  bulbs, 
rubber  flaps  to  cover  outlet  of  tubes,  allowing 


egress  but  no  ingress  of  air  into  the  pleural 
cavity. 

A  method  used  in  Europe  and  to  some  ex- 
tent in  this  country,  was  the  introduction  of 
a  catheter  as  a  means  of  aspirating  the  pleural 
cavity.  Irrigations  were  considered  dangerous 
and  seldom  used  until  lately. 

The  closed  method  with  frequent  para- 
centesis and  aspirations  was  recommended 
by  some  and  Murphy  advised  the  injection 
of  2  per  cent  formalin  in  glycerine  after 
aspiration  as  a  means  of  sterilizing  the  pleural 
cavity  and  aiding  absorption  of  the  exudate. 

The  subject  of  treatment  as  discussed  in 
textbooks  as  a  rule,  consisted  of  a  description 
of  one  or  more  types  of  operations,  these 
usually  being  emphasized,  while  little  or  no 
reference  was  made  to  the  type  of  infection 
or  the  stage  of  the  disease,  with  the  exception 
of  the  last  stages  when  decortication,  thora- 
coplasty, or  bismuth  paste  injection  were 
reconmiended.  This  condition  persisted  up 
to  the  present  year  and  even  now  we  find 
reports  in  various  journals  where  the  treat- 
ment recommended  consists  of  rib  resections, 
aspirations,  aspirations  with  rib  resections 
later,  and  catheter  drainage  by  means  of 
one  or  more  catheters,  some  advising  irriga- 
tions, and  others  not.  This  most  striking 
difference  in  methods,  apparently  with  often 
almost  equally  good  results,  must  most  as- 
suredly be  dependent  on  some  common  factor, 
the  result  of  selected  cases  or  else  a  coinci- 
dence. 

The  object  of  this  paper,  therefore,  is  an 
attempt  to  analyze  the  reason  for  this  ap- 
parent difference  in  methods  with  equally 
good  results  and  apparent  similarity  of 
methods  with  strikingly  different  results, 
with  a  view  of  establishing  a  clear  conception 
of  when  one  method  should  be  used  and  when 
another. 

The  following  statistics  are  compiled  in 
three-month  periods,  therefore,  covering  the 
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Fig.  I.     Diagram  and  photograph  of   trocar-calheter 
cannula.  A ,  Common  shank  of  cannula;  B,  catheter  or 
tube  shank  of  cannula;  C.  cap.  made  of  three  layers  of 
dental  dam  with  small  perforation  in  center  to  admit  tube 
tightly;  D.  tube  — standard  Carrel-Dakin  tubing  — clamped  shut;  E.  thin  rubber  tube  or  con- 
dom tied  over  handle  of  trocar  and  outlet  ol  cannula  malting  an  airtight  ci 


various  seasons  and  also  three  distinct  main 
types  of  primary  infection  as  mentioned 
above.  They  include  225  cases.  Of  this 
number  147  came  under  my  care  during  their 
entire  course,  while  78  who  had  been  ad- 
mitted to  the  empyema  ward  during  the 
months  of  January  and  February  include 
30  who  died  before  March  r  and  48  on  whom 
I  did  the  postoperative  dressings. 

JANUARY   AND    FEBRUARY   SERIES 

This  series  in  which  I  took  no  part  in  the 
treatment  except  the  later  after-treatment 
includes  the  cases  occurring  during  the  severe 
winter  months,  when  patients  were  kept 
indoors,  when  the  hsemolytic  streptococcus 
infection  was  most  virulent  and  measles  was 
a  frequent  primary  infection.  Because  an 
entirely  different  method  of  treatment  was 
employed  in  this  series  from  that  which  was 
used  in  the  later  cases  I  am  including  this 
series  for  comparison: 


During  the  month  of  January:  Percent 

Number  of  cases  admitted 63 

Deaths 30    47.6 

Method  of  treatment: 

Rib  resection 63 

Deaths 30    47.6 

During  the  month  of  February: 

Number  of  cases  admitted ,  15 

Deaths i 

Method  of  treatment: 

Rib  resections 13 

Deaths i       6.g 

Aspirations 2 

Deaths o 


MARCH,  APRIL  AND  MAY 

The  majority  of  cases  admitted  during 
March  and  April  were  suffering  from  a  hiem- 
olytic  streptococcus  infection  and  many 
were  still  suffering  from  an  active  pneumonia. 
They  were  also  handicapped  In  so  far  as 
climatic  conditions  were  unfavorable.  Until 
the  latter  part  of  March  all  cases  were  kept 
indoors. 
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Fig.  1.    Diagrammatic  sketch  showing  course  of  tube 
through  chest  wall.  Tissue  flap  at  A  acts  as  valve  flap. 

During  the  month  of  March:  p«ccDt 

Number  of  cases  admitted 14 

Deaths 5    35,7 

Method  of  treatment: 

Rib  resection 14 

Deaths 5     35.7 

During  the  month  of  April: 

Number  of  cases  admitted 16 

Deaths ■  i 

Method  of  treatment: 

Rib  resection 4 

Deaths i       .25 

Aspirations i 

Deaths o 

Trocar  thoracotomy: 

Catheter  aspiration  and  irrigation  .  1 1 

Deaths o 

During  the  month  of  May: 

Number  of  cases  admitted 12 

Deaths 1 

Method  of  treatment: 

Rib  resection o 

Aspirations 4 

Deaths i         25 


Trocar  thoracotomy:  Pacai 

Catheter  aspiration  and  irrigation  .       8 
Deaths o 

JUNE,  JULY  AND  AUGUST 

The  cases  admitted  during  these  months 
with  a  very  few  exceptions  had  primary  lobar 
or  bronchopneumonia.  They  were  usuaUy  men 
who  had  been  in  camp  for  several  months, 
and,  consequently,  hardened  and  in  better 
condition  than  those  in  the  preceding  series. 
The  weather  conditions  were  also  favorable. 

During  the  months  of  June,  July  and 
August:  Pcicmi 

Number  of  cases  admitted 12 

Deaths o 

Method  of  treatment: 
Trocar  thoracotomy  with  catheter 

aspiration  and  irrigation 15 

Deaths o 

SEPTEltBER,  OCTOBER   AND   NOVEUBER 

(Influenza  Period) 
This  period  was  undoubtedly  the  most 
severe.  Tte  majority  of  the  patients  had 
passed  through  an  attack  of  the  influenza 
which  was  followed  usually  by  broncho- 
pneumonia, sometimes  lobar  pneiunonia  and 
often  both.  They  entered  the  empyema  ward, 
as  a  rule,  still  suffering  from  an  active  pneu- 
monia, not  infrequently  bilateral.  Of  this 
series  9  per  cent  had  a  bilateral  empyema. 

During  the  months  of  September,  Octo- 
ber and  November:  Po-cc^ 

Number  of  cases  admitted 88 

Deaths ao     22.7 

Method  of  treatment: 

Aspirations 27 

Deaths i  j   48 .  09 

Thoracotomy 61 

Deaths 7   II  .47 

Bacteriology  of  Ihis  series: 

Number  of  cases 88 

Deaths 20    22  .  7 

Culture  of  pleural  fluid  in  above  20  cases: 
Hemolytic  streptococcus  was  found 

Hemolytic  streptococcus  and  pneu- 

Pneumococcus  type  in 1 

Pleural  fluid  e laminations  in  the  entire  series: 

Number  of  cases  cultured 88 

Streptococcus  hxmolyticus 44  50 

Streptococcus  non-ha;molyiicus 3.40 

Streptococcus  and  pneumococcus  . .  ij.68 

Streptococcus  and  influenza  bacillus  2 .  30 
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Fig.  3.  Case  SI.  Midpleural  empyema  (left),  i,  Pa- 
tient lying  on  breast.  X-ray  of  encysted  empyema  be- 
tween inner  surface  of  left  lung  and  mediastinum.  Note 
resemblance  to  shadow  of  purulent  pericarditis  or  effusion. 
The  stnught  edge  on  left  side  differentiates  it  from  a  pre- 
cardiai   affair  whicb  would  be  bowl-shaped,    t.  Lateral 


Pneumococcus 27    19.  51 

Typel 1. 13 

Type  II 3.40 

Typella 4.54 

Typelll 7. PS 

TypelV 3.40 

Undetermined 9.09 

Pneumococcus  and  influenza  bacil- 
lus   1.13 

Resections  total,  94,  37  deaths,  or  39.7  per  cent; 
aspirations  total,  34,  14  deaths,  or  41. i  per  cent; 
trocar-catheter,  total  9,  7  deaths,  or  8.05  per  cent. 

An  analysis  of  the  above  four  series  of 
cases  brings  out  the  following  very  interesting 
results,  which,  in  some  respects,  are  apparent- 
ly very  contradictory  both  here  as  well  as  to 
the  results  obtained  at  other  camps: 

During  the  months  of  January  and  Febru- 
ary, 1918,  at  Camp  Pike,  practically  all  cases 
of  purulent  pleuritis  were  treated  by  primary 
rib  resection.  From  what  I  saw  of  the  latter 
part  of  this  series  during  the  month  of  March, 
I  would  say  that  it  was  the  rule  to  do  a  rib 
resection  as  soon  as  fluid  was  found  in  the 
pleural  cavity,  providing  it  contained  or- 
ganisms, irrespective  of  whether  it  was  sero- 
fibrinous, seropurulent  or  purulent.  It  was 
classed  as  empyema  and  treated  according 
to  the  textbook  teaching  for  this  condition. 

During  the  month  of  January,  63  cases 
were  admitted  and  30  died,  a  mortEility  of 
47.6  per  cent.  In  February,  15  cases  were 
admitted  and  one  died.  Here  in  two  successive 
months  we  have  two  series  of  cases  both 


view  of  same  case  showing  that  pus  extended  posteriorly, 
thus  enveloping  root  of  lung.  This  also  helps  to  differen- 
tiate it  from  a  precardial  affair.  3.  Patient  lying  on  back; 
shows  tube  in  situ,  it  having  been  inserted  anteriorly. 
4,  Patient  lying  on  breast.  View  showing  patient  after  he 
had  entirely  recovered.    Compare  this  ease  with  Fig.  4. 

treated  by  the  same  method.  One  with  a 
mortality  of  47.6  per  cent  and  the  other  with 
a  mortality  of  6.9  per  cent.  No'  irrigations 
were  used. 

Had  the  results  of  February  been  used  as 
a  criterion,  resection  would  probably  have 
been  recommended.  Four  times  as  many 
cases  were  admitted  in  January  as  February. 
In  March  the  mortality  rose  again  to  35.7 
per  cent  and  dropped  to  6.2  per  cent  in  April; 
however,  in  April  the  treatment  was  changed 
ro  that  used  at  the  present  time;  namely, 
trocar- catheter  with  Dakjn's  irrigations.  It 
is  fair  to  assimie  that  during  January  the 
virulence  of  the  infection  was  at  its  height, 
and  the  majority  had  an  active  hsemolytic 
streptococcus  pneumonia,  when  they  entered 
the  empyema  ward.  The  drop  in  the  number 
of  cases  in  February  would  lead  one  to 
suppose  that  the  epidemic  was  on  the  decline. 
The  majority  of  these  cases  were  patients 
who  had  recovered  from  their  pneumonia  or 
had  pneumococcus  infections  while  the  earlier 
ones  were  mostly  hsemolytic  streptococcus 
infections. 

The  same  effect  can  be  seen  in  the  results 
obtained  by  other  methods.  During  the 
month  of  April,  May,  June,  July  and  August 
when  no  severe  epidemic  or  pneumonia 
existed  in  camp,  the  mortality  by  the  trocar- 
cannula  method  was  nil  in  a  series  of  34 
cases.  It  would  have  undoubtedly  been 
higher  had  this  same  number  of  cases  been 
treated  in  January  and  February.    This  was 
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Fig.  4-  Sketch  from  photograph  of  autopsy  showing 
encysted  empyema  od  the  innei  surface  of  right  lung, 
also  empyema  of  right  and  left  pleural  cavities.  {Pus 
collections  shown  in  white.)  Purulent  bronchitis  and 
bronchopneumonia  of  both  lungs. 

shown  in  the  recent  influenza  epidemic  of 
October  and  November,  when  out  of  6i  cases 
treated  by  the  trocar-cannula  method  the 
mortah'ty  was  11.47  P^i"  c^nt,  a  marked  in- 
crease in  death  rate  over  the  sunmier  months 
and  yet  much  better  than  47.6  per  cent  by 
the  resection  method  used  in  January,  Feb- 
ruary, and  March.  This  point  is  again  em- 
phasized by  the  mortality  of  48  per  cent  in 
27  cases  who  were  aspirated  during  the  influ- 
enza period. 

A  word  might  be  said  here  regarding  the 
high  mortality  of  the  cases  aspirated.  Some 
have  recommended  the  aspiration  method. 
Results  have  been  published  which  were 
excellent  so  far  as  low  mortality  is  concerned. 
Our  experience  at  this  camp  has  been  that 
although  aspirations  in  the  early  stages 
should  be  done  in  the  great  majority  of 
cases,  it  will  be  necessary  to  do  a  thoracotomy 
later  and  to  irrigate  the  empyema  cavity. 

The  mortality  of  41. i  per  cent  in  cases 
who  had  merely  been  aspirated  during  the 
recent  epidemic  means  that  those  were  cases 
who  were  stiil  suffering  from  an  active  pneu- 
monia. They  were  referred  to  the  empyema 
service  because  fluid  containing  organisms 
had   been   found.     At   autopsy    these    cases 


showed  not  only  an  active  pneumonia,  but 
very  frequently  serofibrinous  or  seropurulent 
fluid  was  found  at  aspiration  or  autopsy,  in 
quantities  insufficient  to  have  caused  death. 

A  small  percentage  of  those  cases  aspirated 
repeatedly,  preparatory  to  insertion  of  a  tube 
by  means  of  a  trocar  and  cannula,  recovered 
before  it  became  necessary  to  use  a  tube. 

In  view  of  the  above  facts,  we  may  say 
therefore,  that  the  status  of  the  aspiration 
method  is,  that  it  is  to  be  used  as  a  pre- 
liminary method,  in  those  cases  with  sero- 
flbrinous  or  seropurulent  fluid,  when  pneu- 
monia often  is  still  present  and  adhesions 
have  not  formed  to  wall  off  the  empyema 
cavity  and  attach  the  lung  about  the  abscess 
cavity  to  the  chest  wall.  After  these  ad- 
hesions have  formed,  by  which  time  the 
fluid  is  purulent,  irrigations  can  be  used  and 
pneumothorax  if  produced,  is  limited  to  the 
abscess  cavity.  Collapse  of  large  portions 
of  the  lung  is  thereby  avoided,  an  important 
factor,  especially  at  the  time  when  there  is 
httle  healthy  functionating  lung  tissue  pres- 
ent. Also  by  this  means,  a  small  percentage 
of  cases  will  recover  without  further  surgical 
intervention. 

The  use  of  2  per  cent  formalin  in  glycerine 
after  aspirations  was  tried  in  three  cases 
before  we  began  using  the  trocar-cannula 
method.  In  my  opinion  the  method  offers 
little  improvement  over  the  simple  aspiration 
method.  Thoracotomy  must  be  resorted  to 
later  and  convalescence  of  the  patient  is 
unnecessarily  prolonged,  with  the  exception 
of  that  small  percentage  of  cases,  who  get 
well  without  resorting  to  anything  after 
simple  aspirations  have  been  done. 

Primary  rib  resection,  especially  in  those 
virulent  hiemoiytic  streptococcus  and  pneu- 
mococcus  infections  as  seen  in  the  recent 
epidemic  will,  I  am  sure,  be  condemned  when 
its  results  of  last  winter  are  compared  with 
those  obtained  by  the  combined  aspiration 
and  trocar-catheter  method  as  used  at  this 
camp. 

Looking  at  the  statistics  from  April  to 
December,  we  find  that  95  cases  have  been 
treated  by  this  method  with  7  deaths,  or  a 
mortality  of  7.05  per  cent.  Results  which 
would  compare  favorably  with  these  I  feel 
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Fig.  5.     Empyema  patient  being  irrigated. 

would  be  the  same  series  of  cases  treated  by 
the  method  as  outlined  by  the  Empyema 
Commission  at  Camp  Lee  last  spring. 

They  recommend  aspiration  followed  by 
rib  resection  and  irrigation  with  Dakin's 
solution.  They  recommend  resection  on  the 
ground  that  the  good  surgical  principle  of 
free  drainage  should  be  used  once  the  em- 
pyema cavity  has  been  walled  off. 

I  have  had  no  exjierience  with  this  method; 
inasmuch  as  those  cases  with  rib  resections 
last  spring  who  were  irrigated  with  Dakin's 
solution  had  not  had  preliminary  aspirations. 
The  results  with  the  trocar-catheter  method, 
however,  have  been  too  good  to  wish  trying 
anything  else. 

The  average  length  of  time  elapsing  be- 
tween the  thoracotomy  and  the  closure  of  the 
chest  was  40  days.  From  present  indications 
this  time  will  be  considerably  shortened  in 
the  present  series.  The  rapidity  of  closure 
is  greatly  dependent  upon  the  ^oroughness 
in  which  irrigations  and  aspirations  are  done, 
and  with  over  50  cases  to  be  irrigated  from 
4  to  8  times  in  24  hours  it  is  easy  to  see  that 
organization  and  sufficient  help  are  important 
factors  in  the  management  of  these  cases. 

The  treatment  is  carried  out  in  the  follow- 
ing manner: 

After  a  diagnosis  of  pleural  effusion  has 
been  made,  the  pleural  cavity  is  aspirated 
with  a  syringe  and  the  specimen  sent  to  the 
laboratory.  Those  cases  who  are  still  suffering 
from  pneumonia  and  are  in  a  critical  condi- 
tion, are  not  moved  from  the  medical  ward 
until  one  or  two  aspirations  have  been  made. 
In  the  meantime  a   report  has  been  made 


Fig.  6.  Convalescent  empyema  patient.  Small  scar 
one  inch  below  and  three  inches  posteriarly  to  left  nipple 
was  the  site  o(  thoracotomy.   Note  expansion  of  patient's 

from  the  laboratory,  giving  the  type  of 
organism  in  the  fluid.  Those  cases  with 
hsemolytic  streptococcus  are  sent  to  the 
streptococcus  empyema  ward  and  those  with 
pneumococcus  are  sent  to  the  pneumococcus 
ward.  All  cases  in  these  wards  are  kept 
on  the  porches. 

The  frequency  of  aspirations  is  dependent 
on  the  rapidity  with  which  fluid  re-accum- 
ulates. In  the  hiemolytic  streptococcus  cases, 
while  the  fluid  is  serofibrinous  it  accumulates 
very  rapidly.  Often  two  and  occasionally 
four  aspirations  are  necessary  in  24  hours. 
This  is  especially  true  if  there  is  a  pneumonia 
or  purulent  bronchitis  present  on  the  opposite 
side  when  every  bit  of  available  lung  tissue 
is  necessary.  In  the  course  of  a  week  or  ten 
days  the  fluid  accimiulates  slowly,  at  which 
time  aspirations  are  done  every  third  or 
fourth  day.  In  the  hfemolytic  streptococcus 
cases,  the  fluid  now  becomes  thick  and  creamy 
in  consistency  and  is  usually  of  a  slightly 
greenish  tinge.  Aspiration  by  means  of  a 
needle  even  of  large  caliber  becomes  difficult 
and  it  is  then  time  to  do  a  trocar  thoracotomy. 
In  cases  of  bilateral  empyema,  aspirations 
are  continued  even  longer. 

In  the  meantime  stereoscopic  X-ray  pic- 
tures have  been  taken  one  or  more  times  and  a 
definite  idea  obtained  as  to  the  extent  and 
character  of  the  cavity.    The  progress  of  the 
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patient  is  often  stormy  during  this  period 
and  as  mentioned  before,  pneumonia  is 
usually  present  during  this  time.  There  is 
usually  a  marked  improvement  following 
each  aspiration. 

TROCAR  THORACOTOMY 

The  principle  upon  which  I  have  based 
the  trocar  thoracotomy  technique  is  that 
of  preventing  ingress,  but  allowing  outlet  of 
air  from  the  pleural  cavity. 

The  matter  of  allowing  air  into  the  pleural 
cavity  is  not  a  serious  one  after  the  empyema 
cavity  has  become  walled  off,  and  yet  I  feel 
that  in  those  instances,  especially  with  rib 
resections  where  there  is  a  continuous  rush 
of  air  in  and  out  of  the  cavity,  patients  do 
not  do  as  well  as  they  should. 

Any  method  of  drainage  through  the  chest 
wall  is  bound  to  leak  air  after  a  few  days. 
This  method,  however,  prevents  leakage  of 
air  for  a  week  and  often  much  longer  and 
even  after  that,  it  acts  as  a  valve  allowing  the 
air  to  escape  freely  but  allowing  very  little 
to  enter. 

The  location  and  limits  of  the  cavity  hav- 
ing been  established,  a  site  for  the  thoracot- 
omy is  selected.  It  is  unnecessary  to  select 
the  most  dependent  portion  of  the  cavity,  as 
the  tube  passes  to  the  bottom  of  it.  If  possible 
a  site  is  selected  near  the  anterior  axillary 
line.  This  is  done  because  the  heavy  muscles 
of  the  back  are  avoided,  thereby  reducing 
discomfort  and  pain  from  the  tube  and 
dressing.  The  wound  is  also  kept  in  better 
condition. 

With  5  per  cent  procaine  and  adrenalin, 
dermal,  subcutaneous  and  intercostal  an- 
aesthesia is  produced  at  the  site  of  operation. 
The  skin  is  then  punctured  with  the  point  of 
a  scalpel,  sufficiently  to  allow  a  snug  passage 
of  the  trocar.  This  puncture  wound  is  made 
at  least  one  inch  below  the  upper  border  of 
the  rib  or  in  other  words  over  the  interspace 
below  the  one  to  be  punctured.  The  trocar 
and  cannula  with  a  tube  inserted  (Fig.  i), 
are  then  passed -through  the  puncture  wound 
and  upward  over  the  outer  surface  of  the  rib, 
until  it  reaches  the  upper  margin  of  the  rib. 
When  the  upper  margin  of  the  rib  is  reached 
the  tip  of  the  trocar  is  pointed  inward  and 


hugging  the  upper  margin  of  the  rib  closely, 
thereby  avoiding  the  intercostal  vessels,  it 
is  forced  into  the  cavity. 

The  trocar  is  then  withdrawn  from  the 
cannula  sufficiently  to  allow  the  Dakin  tube, 
which  is  held  in  the  extra  arm  of  the  cannula 
(see  Fig.  2),  to  be  pushed  into  the  cavity. 
The  rubber  fittings  about  the  outer  ends  of 
the  cannula  prevent  any  air  from  entering 
the  pleural  cavity  about  the  trocar  or  tube. 
The  outer  end  of  the  tube  has  been  clamped 
before,  and  when  it  has  been  inserted  deep 
enough  into  the  cavity,  the  cannula  is  with- 
drawn over  it.  The  tube  is  then  clamped 
near  its  entrance  into  the  skin  thereby  allow- 
ing the  clamp  to  be  removed  from  the  outer 
end,  when  the  cannula  can  be  slipped  off  from 
the  tube  entirely. 

A  50-cubic  centimeter  Leur  syringe  is 
then  attached  to  the  tube  and  the  cavity 
aspirated.  The  cavity  is  then  irrigated  with 
normal  saline  solution.  If  the  patient  does 
not  cough,  Dakin's  solution  is  used.  Only 
a  very  few  cubic  centimeters  are  injected  at 
first.  This  is  done  because  of  the  fact  that, 
occasionally,  there  is  a  pulmonary  fistula  con- 
necting with  the  cavity,  through  a  ruptured 
subpleural  abscess.  In  this  case,  the  Dakin 
solution  enters  the  lung  and  a  severe  attack 
of  coughing  is  caused.  If  this  be  the  case, 
the  solution  is  discontinued  and  salt  solution 
or  no  irrigations  are  used.  This  condition, 
however,  is  not  very  common  and  irrigations 
with  Dakin's  solution  are  continued  until 
the  fluid  returns  clear.  When  the  syringe  is 
detached  the  tube  is  always  clamped,  there- 
by allowing  no  air  to  enter  the  pleural 
cavity. 

The  tube  is  attached  to  the  skin  by  means 
of  two  linen  threads  fastened  to  the  skin  with 
adhesive.  The  tube  is  then  passed  through 
a  lo-inch  square  cotton  pad.  This  is  covered 
with  another  and  these  are  held  in  place  by- 
adhesive. 

Patients  are  irrigated  with  Dakin's  solution 
from  6  to  8  times  in  24  hours.  Irrigations 
may  be  done  by  removing  only  the  outer  pad. 
Each  irrigation  is  continued  until  the  solution 
returns  perfectly  clear.  A  small  quantity, 
5  to  30  cubic  centimeters,  is  allowed  to  remain 
in  the  cavity. 
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The  use  of  Dakin's  solution  to  irrigate 
these  cavities  is  undoubtedly  of  great  value. 
In  those  cases,  however,  with  pulmonary 
fistula,  Dakin's  solution  can  not  be  used. 
Even  a  few  cubic  centimeters  passed  into 
such  cases  is  suflScient  to  set  up  a  severe 
attack  of  coughing  and  the  patient  will  say 
usually  that  he  feels  as  if  he  were  being 
strangled.  In  these  cases  the  cavity  is  ir- 
rigated with  salt  solution  and  the  patient 
is  made  to  lie  on  the  side  involved. 

We  have  used  optochin  (ethylhydrocuprein) 
in  I  per  cent  solution  in  pneumococcus  cases, 
especially  in  those  who  have  pulmonary 
fistula.  Results  have  been  better  than  where 
salt  solution  was  used  but  not  as  good  as 
in  those  cases  where  Dakin's  solution  was 
used. 

A  few  days  after  thoracotomy  has  been 
done,  patients  are  given  blow  bottles.  The 
amount  of  this  exercise  is  controlled  entirely 
by  the  patient's  condition.  At  the  end  of  two 
weeks,  at  which  time  the  patient  is  usually 
in  good  condition,  he  is  blowing  the  bottles 
from  eight  to  fifteen  times  daily.  That  is, 
he  has  emptied  from  eight  to  fifteen  gallons 
of  water  during  the  day.  From  X-ray  con- 
trols we  have  found  that  these  exercises  un- 
doubtedly aid  in  the  expansion  of  the  lungs. 
After  a  few  days  of  irrigation  the  fluid  from 
the  cavity  becomes  clear,  somewhat  gelatin- 
ous, and  then  mucilaginous  in  character. 

A  specimen  is  then  taken  in  the  morning  and 
sent  to  the  laboratory  for  a  smear  count. 
When  the  fluid  shows  no  organisms  by  smear 
count,  a  culture  count  is  made.  If  this  is 
negative,  on  two  successive  days,  after  no 
Dakin's  solution  has  been  left  in  the  cavity 
for  eight  hours,  the  thoracotomy  wound  is 
closed. 

The  patient  is  taken  to  the  operating  room 
and  thoroughly  irrigated  with  Dakin's  solu- 
tion. Under  local  anaesthesia  the  fistula  is 
excised  very  easily.  Tliis  is  done  to  decrease 
any  danger  of  contamination  of  the  cavity 
from  infection  which  might  result  from  the 
fistula. 

Blowing  the  bottles  is  discontinued  for 
five  days;  the  two  silkworm  sutures  are  then 
removed,  and  in  a  few  days  the  patient  begins 
his  blowing  exercises  again. 


NUTRITION 

An  important  factor  is  the  nutrition  of 
these  patients.  Every  effort  is  made  to 
keep  the  nutrition  up  to  the  very  highest 
point.  They  are  fed  frequently.  Besides 
their  regular  meals,  they  are  given  egg-nogs, 
milk,  ice  cream  or  cocoa  between  meals. 

Another  important  factor  is  the  keeping  up 
of  the  morale  and  consequently  a  good  ap- 
petite of  these  patients.  Constant  attention 
to  those  things  which  make  them  happy  and 
comfortable  is  very  necessary.  First  of  all 
in  cold  weather  it  is  important  to  be  con- 
stantly on  the  watch  to  see  that  they  are  well 
blanketed.  Games  and  music  by  means  of  a 
Victrola  were  supplied  occasionally.  Above 
all  a  discussion  of  cases,  either  by  nurses  and 
oflGicers  in  the  presence  of  patients  was  never 
tolerated.  Another  point  which  is  so  often 
overlooked:  Whenever  a  patient  entered 
a  ward  in  extremis  and  the  prognosis  was 
grave,  he  was  not  put  in  a  small  room  inside 
because  he  was  expected  to  die,  but  was  put 
on  the  end  porch  with  plenty  of  fresh  air, 
but  isolated  from  the  other  patients.  It  is 
remarkable  what  effect  one  death  in  a  ward 
has  on  the  morale  of  the  patients.  When 
patients  were  convalescing  they  spent  part 
of  their  time  folding  dressings  and  reclaiming 
washed  gauze.  Another  point  which  adds 
greatly  to  their  comfort  and  for  which  they 
are  probably  most  thankful  is  regular  shaving 
and  a  haircut.  Convalescents  were  used  for 
this  purpose.  In  other  words  the  ward  was 
made  a  happy  community,  every  one  helped 
his  neighbor  and  the  result  was  happy  pa- 
tients with  a  good  appetite. 

The  only  control  of  their  metabolism  was 

their  general  condition  and  weight.    They 

were  weighed  regularly  every  week.    Gains 

.  as  high  as  eight  pounds  a  week  have  been 

recorded. 

After  patients  were  strong  enough  to  take 
exercise,  they  were  put  in  classes  and  given 
breathing  exercises  twice  daily.  They  have 
all  left  the  hospital  in  the  best  of  health  and 
spirit,  some  weighing  more  than  ever  before 
and  pictures  of  health. 

Of  the  series  treated  during  the  early  sum- 
mer months  I  have  found  by  correspondence 
that  they  are  feeling  very  well  and  there 


370 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


have  been  no  recurrences.  Of  those  cases  on 
whom  resections  were  done,  five  have  re- 
curred to  my  knowledge. 

SUMMARY  AND  CONCLUSIONS 

Summing  up  the  subject  of  empyema  as 
I  have  seen  it  at  Camp  Pike  Base  Hospital, 
I  would  say  that  it,  together  with  pneumonia, 
is  the  condition  demanding  the  most  atten- 
tion and  care.  The  cases  have  come  usually 
in  waves  and  at  times  when  the  hospital  was 
severely  taxed  both  for  help  and  space. 
These  waves  have  followed  epidemics  such 
as  measles  and  influenza  which  had  under- 
mined the  health  of  the  men. 

Under  conditions  such  as  these,  the  factor 
which  was  of  vital  importance  was  organiza- 
tion, in  other  words  team  work.  With  the 
ever  changing  personnel  this  was  doubly 
necessary,  with  vigilance  both  day  and  night. 

Prophylaxis,  Nothing  probably  has  been 
so  thoroughly  proven  relative  to  this  subject, 
as  the  importance  of  crossed  infections  in 
pneumonia,  empyema,  both  during  their 
primary  infection  as  well  as  later. 

Therefore,  all  haemolytic  streptococcus  in- 
fections as  well  as  carriers  should  be  isolated. 
If  not  pneumococcus  cases  may  develop 
haemol)rtic  streptococcus  pneumonias.  The 
same  is  true  of  pneumococcus  cases  of  differ- 
ent types.  They  should  be  separated  so  that 
a  type  II  pneumococcus  does  not  contract  a 
type  IV  pneumococcus  pneumonia,  et  cetera. 
If  this  is  carried  out  in  the  contagious  wards, 
the  percentage  of  haBmol)i:ic  streptococcus 
pneumonias  and  purulent  pleuritis  will  cer- 
tainly be  extremely  small. 

TREATMENT 

The  treatment  of  purulent  pleuritis  re- 
solves itself  into  two  phases,  the  early  phase 
when  pneumonia  is  still  present,  and  when 
the  presence  of  infected  fluid  in  the  pleural 
cavity  is  only  a  menace,  when  in  quantities 
large  enough  to  embarass  respirations  or 
heart  action,  by  displacing  the  thoracic 
viscera.  A  small  quantity  of  fluid  may  be 
of  benefit  to  the  inflamed  pleura  by  separat- 
ing it,  and  also  splinting  the  lung.  During 
this  stage  aspirations  should  be  done.  They 
should   be  done  with   the  greatest  care   to 


avoid  injuring  the  lung  and  producing  a 
pneimiothorax. 

In  my  estimation  aspiration  increases  to 
some  extent  the  formation  of  pockets,  but 
this  even  is .  of  less  danger  than  an  early 
pneumothorax,  whereby  the  lung  is  often 
completely  collapsed.  If  pockets  are  pro- 
duced, they  can  be  easily  taken  care  of  by  the 
trocar-cannula  method. 

The  late  stage.  When  the  fluid  has  become 
distinctly  purulent  and  as  mentioned  above, 
the  pus  has  become  walled  off,  it  is  time  to 
do  the  trocar  thoracotomy.  This  should  be 
done  according  to  the  technique  as  described 
above. 

Blowing  against  positive  pressure  with  the 
blow  bottles  is  of  distinct  value  in  aiding  the 
expansion  of  the  lungs. 

Patients  must  be  kept  out  of  doors  and 
warmly  clothed. 

Nutrition  is  highly  important.  Haemolytic 
streptococcic  cases  become  emaciated  very 
rapidly.  Keeping  them  in  a  happy  frame  of 
mind  improves  their  appetites  and  hastens 
their  convalescence. 

Dental  hygiene.  Care  of  the  teeth  and 
mouth  was  insisted  upon. 

Medication.  Digitalis  was  not  used.  In 
cases  of  failing  heart  action  ice  bags  were 
placed  over  the  precordium  and  camphorated 
oil  given  subcutaneously. 

Glucose  in  a  25  per  cent  solution  was  given 
intravenously  in  those  cases  entering  the 
wards  with  a  pneumonia  and  showing  signs 
of  dehydration  and  acidosis.  This  solution 
as  well  as  normal  saline  was  prepared  in 
Soo-cubic  centimeters  Erlenmeyer  flasks. 
This  method  is  very  simple,  rapid  and  a  dis- 
tinct improvement  over  many  others.  Two 
hundred  and  fifty  cubic  centimeters  were 
given  in  one  hour  and  this  repeated  in  12 
hours  imtil  the  patient  showed  considerable 
improvement  and  was  taking  suflBLciently  of 
liquids  by  mouth. 

Liquids.  Patients  were  required  to  take 
liquids  in  the  form  of  water,  milk,  and 
lemonade  very  freely,  especially  during  the 
early  stages. 

Tonics.  Iron,  quinine  and  strychnine 
were  given  in  all  cases  to  improve  their 
appetite. 
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Exercises.  After  the  wounds  were  closed 
and  the  patients  were  well  along  to  con- 
valescence, they  were  put  in  classes  and  given 
breathing  and  setting  up  exercises  twice 
daily,  which  was  gradually  increased.  They 
were  then  also  given  light  ward  duties,  such 
as  looking  after  the  blow  bottles,  shaving,  et 
cetera, 

CONCLUSIONS 

Constant  attention  and  the  very  best  of 
care  are  absolutely  necessary  on  the  part  of 
the  doctor,  nurses  and  corpsmen  to  get  good 
results  in  the  treatment  of  purulent  pleu- 
ritis. 

The  trocar-cannula  thoracotomy  followed 
by  the  insertion  of  the  Dakin-Carrel  tube, 
according  to  the  method  I  have  described 
affords  the  following  advantages: 

1.  The  operation  is  very  simple  and  can  be 
done  with  the  patient  in  bed  as  easily  as  can 
a  paracentesis  (see  Fig.  5). 

2.  If  done  properly,  no  air  enters  the 
pleural  cavity  for  several  days. 

3.  Because  of  the  flap- valve  character  of 
the  opening,  air  passes  from  the  pleural  cavity 
much   easier   than   it   enters;   consequently 


there  is  a  continuous  automatic  production  of 
negative  pressure  in  the  cavity,  at  least  rel- 
ative if  not  absolute  as  compared  with  the 
normal. 

4.  Dressings  are  never  soiled  and  there- 
fore they  give  the  patient  very  little  dis- 
comfort. 

5.  In  cases  with  multiple  pockets  and  pus 
in  inaccessible  places  it  is  very  advantageous 
(see  Figs.  3  and  4). 

6.  There  is  no  resultant  deformity  of  the 
chest  (see  Fig.  6). 

7.  Convalescence  is  rapid  and  no  re- 
currence has  occurred. 

Dakin's  solution  is  of  distinct  value  both 
for  its  antigermicidal  properties  as  well  as 
solvent  action  in  these  cases.  It  not  only 
dissolves  the  exudate  but  aids  the  expansion 
of  the  lung  by  quickly  removing  the  heavy 
plaques  of  fibrin  from  the  pleural  surface  and 
preventing  a  fibrous  thickening  of  the  pleura. 

Note. —  The  tube  may  be  attached  to  a 
combined  suction  and  irrigating  apparatus. 

Since  this  report  was  submitted  twelve 
more  cases  have  been  treated  by  the  trocar- 
cannula  method  with  excellent  results. 
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THERE  is  no  subject  of  more  importance 
for  the  consideration  of  the  profession 
at  this  time  than  that  of  empyema. 
The  virulence  and  extent  of  the  epidemic  of 
the  past  winter,  with  its  high  ratio  of  inci- 
dence and  excessive  mortality  at  the  height 
of  the  epidemic,  make  it  a  problem  not  only 
for  the  army  but  for  the  civil  population  as  well. 
It  has  been  the  experience  of  most  surgeons 
in  civil  practice  that  patients  suffering  from 
empyema  usually  get  well,  and  the  problem 
has  not  been  to  obtain  recovery  from  the  im- 
mediate illness,  but  to  prevent  the  condition 
from  becoming  chronic  and  resulting  in  a 
persistent  fistula.  This  to  some  extent  has 
been  due  to  the  fact  that  in  civil  practice 


these  patients  come  to  the  surgeon  after  they 
have  passed  through  an  attack  of  pneumonia, 
and  attention  has  been  called  to  the  pleurisy 
by  the  persistence  of  the  fever  and  the 
respiratory  distress.  The  physical  signs  at 
this  time  conclusively  show  the  presence  of 
fluid  in  the  thorax,  and  no  great  diagnostic 
acumen  is  needed  to  determine  the  presence 
of  pus.  In  thoroughly  equipped  hospitals, 
and  particularly  thpse  of  the  army  where  every 
laboratory  facility  is  afforded,  the  diagnosis  is 
made  so  promptly  that  the  fluid  in  the  chest 
may  scarcely  show  a  discoloration  from  the 
presence  of  the  pus-producing  organisms. 
Because  of  this  fact  there  has  been  a  ten- 
dency to  open  the  chest  or  begin  other  surgical 
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measures  immediately  while  the  pneumonic 
process  has  not  completely  subsided.  The 
natural  result  of  this  early  intervention  has 
been  a  high  rate  of  mortality,  so  high  in  fact 
that  it  is  far  above  that  seen  in  civil  practice 
prior  to  the  present  epidemic.  The  early 
intervention,  however,  does  not  entirely  ex- 
plain the  high  mortality,  for  in  civil  hospitals 
there  has  also  been  an  increase  in  the  death 
rate  from  this  affection.  In  fact,  some  of 
these  patients  come  into  the  hospital  with  a 
purulent  peritonitis  in  addition  to  an  em- 
pyema; pericarditis  is  a  not  infrequent 
accompaniment,  and  a  few  cases  may  show 
small  multiple  furuncles  in  the  skin,  endo- 
carditis, arthritis  or  otitis  media;  and  in  some 
where  this  is  not  the  case  the  patient  is 
immediately  overwhelmed. 

It  is  necessary,  therefore,  to  look  further 
for  an  explanation  of  the  severity  of  the  infec- 
tion. A  particular  form  of  organism  first 
suggests  itself  as  a  cause,  but  the  bacterial 
flora  found  were  streptococci,  pneumococci, 
and  staphylococci,  —  well-known  strains  of 
pathogenic  organisms.  There  were  found  in 
these  cases,  however,  a  preponderance  of  the 
type  of  streptococcus  which  has  the  power  of 
producing  haemolysis,  the  streptococcus  haemo- 
lyticus,  which  seemed  to  have  an  unusually 
toxic  effect.  The  mixed  types  were  also  found 
to  produce  particularly  severe  results.  In 
the  latter  part  of  the  epidemic  there  seemed 
to  be  a  considerable  diminution  in  the  viru- 
lence of  the  infective  organism,  the  strepto- 
coccus haemolyticus  at  this  time  being  no  more 
virulent  apparently  than  other  forms.  This 
at  least  was  my  observation,  as  I  recall  five 
cases  occurring  in  the  late  spring  in  which 
this  organism  was  found,  without  mortality. 

It  is  not  fair  to  compare  the  high  death  rate 
in  the  early  weeks  of  the  epidemic  or  at  its 
height  with  that  of  its  decline,  since  all 
epidemics  end  by  such  a  decline  in  the  viru- 
lence of  the  infective  organism.  It  is  fair, 
however,  to  compare  two  methods  of  treat- 
ment when  applied  side  by  side,  and  also 
when  one  plan  has  a  persistently  high  mortal- 
ity and  another  employed  immediately  and 
almost  coincidentally  shows  a  very  low 
death  rate  or  none  at  all. 

When  I  was  first  placed  in  charge  of  the 


empyema  ward  at  Camp  Sherman  the  mortal- 
ity was  depressingly  high,  notwithstanding 
the  fact  that  one  of  the  approved  methods  of 
treatment  was  being  employed.  This  was 
so  noticeable  that  I  asked  myself  the  question 
whether  it  was  as  good  as  the  plan  so  long  in 
vogue  in  civil  practice.  Up  to  this  time  as- 
piration repeated  at  intervals  had  been  tried 
and  abandoned,  thoracotomy  with  the  em- 
ployment of  Carrel-Dakin  fluid  being  the 
method  then  used.  It  is  but  fair  to  say  that 
there  was  a  slight  but  not  material  difference 
in  the  technique  from  that  which  I  had 
observed  at  the  Rockefeller  Institute,  in  that 
two  tubes  large  enough  to  admit  in  the  lumen 
of  each  a  Carrel  tube,  were  inserted  through 
a  thoracotomy  wound,  and  through  the  latter 
the  antiseptic  solution  was  instilled.  In  every 
other  detail  the  treatment  was  as  directed  at 
the  Rockefeller  Institute.  These  patients 
did  fairly  well  for  several  days,  the  amount  of 
the  discharge  was  lessened,  and  no  appreciable 
odor  was  found  about  the  ward.  The  bacterial 
count  apparenUy  was  diminishing  from  day  to 
day,  but  it  seldom  remained  low  long  enough 
for  one  to  feel  safe  in  attempting  to  close  the 
chest  wound.  I  saw  several  wounds  closed  in 
from  nine  to  twelve  das^s  at  the  Rockefeller 
Institute  with  apparent  success.  The  flmd 
was  checked  properly  and  carefully  by  the 
laboratory  force  so  that  its  strength  and 
alkalinity  were  known  to  be  all  that  could  be 
desired.  Notwithstanding  this  fact  a  number 
of  these  patients  who  apparently  had  been 
doing  fairly  well  began  to  show  gradual  pros- 
tration, slight  irritation  about  the  wound 
which  appeared  as  a  brawny,  glazed,  tough- 
ened skin,  and  a  thickened,  dry  pleura.  The 
secretion  trom  the  chest  was  greatly  dimin- 
ished and  in  a  short  time  ceased  entirely.  It 
was  found  that  only  by  the  immediate  dis- 
continuance of  the  treatment  could  the 
irritation  be  checked.  If  the  treatment  was 
continued  these  patients  became  weaker, 
suffered  from  nausea,  pain  in  the  chest, 
vomiting,  with  a  temperature  normal  or 
slightly  subnormal,  finally  dying  in  exhaustion. 
In  similar  cases,  where  the  treatment  was 
immediately  discontinued  on  the  first  sign  of 
irritation,  recovery  followed.  These  results 
induced  the  conclusion  that  the  use  of  a  2 
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per  cent  solution  of  formalin  in  glycerine,  a 
method  which  had  been  employed  for  some 
years  in  old  cases  of  empyema,  would  be  more 
efficacious  than  the  Carrel-Dakin  fluid,  and 
it  was  at  once  substituted. 

The  results  following  the  change  of  treat- 
ment were  very  striking  to  those  who  had  not 
been  familiar  with  this  method.  It  had  been 
employed  by  us  so  long  and  with  such  satis- 
factory results  that  we  pictured  just  what  it 
would  do.  The  mortality  promptly  fell  from 
over  50  per  cent  to  5  per  cent,  a  remarkable 
difference.  With  this  result  it  was  no  difficult 
matter  for  us  to  have  the  old  method  of  John 
B.  Murphy  tried,  consisting  in  the  removal  by 
thoracentesis  of  the  pus  from  the  pleural 
cavity,  and  through  the  same  syringe  to  in- 
sert one  ounce  of  glycerine  and  formalin. 
This  is  readily  accomplished  without  pain  or 
much  distress,  and  should  be  repeated  every 
third  or  f oiuth  day  until  the  fluid  is  perfectly 
clear  and  sterile. 

To  one  not  famiUar  with  the  change  re- 
sulting from  this  simple  treatment  the  result 
is  spectacular.  After  the  first  treatment  there 
is  an  immediate  change  in  the  color  of  the 
fluid  and  a  very  small  amount  of  pus  collects 
at  the  bottom  of  a  test  tube  in  which  collected; 
on  the  second  treatment  the  fluid  becomes 

• 

clear  but  rather  deeply  pink;  and  usually  after 
the  third  treatment  the  fluid  is  a  clear  yellow 
sterile  fluid.  The  quantity  shows  a  gradual 
reduction,  and  although  there  is  immediately 
after  the  injection  an  increase  of  fluid  in  the 
chest,  it  is  rapidly  diminished  by  absorption. 

The  advantages  of  this  method  are  very 
apparent  even  to  the  most  casual  observer. 
There  is  no  necessity  of  an  open  wound,  and 
with  care  the  slight  danger  from  tapping  need 
not  be  considered;  the  recovery  is  more  rapid 
than  by  any  other  method,  and  it  does  not 
leave  the  chest  impaired  because  the  affection 
does  not  become  chronic  and  pleural  adhe- 
sions do  not  cripple  the  lung. 

There  are  one  or  two  other  points  worthy  of 
mention:  First,  the  solution  must  be  made  the 
day  before  it  is  used,  because  it  takes  eighteen 
hours  for  solution  of  the  formalin  in  the 
glycerin,  and  if  th^  injection  is  made  into  the 
pleura  when  there  is  a  connection  between 
the  cavity  and  a  bronchus  a  very  distressing 


cough  will  be  excited.  The  patients  so  treated 
begin  at  once  to  show  improvement,  their 
appetite  becomes  voracious  and  they  take  on 
flesh.  If  the  bronchus  communicates  with 
the  pus  cavity,  simple  tapping  may  be  em- 
ployed or  an  open  operation  done,  since  cough 
and  dyspnoea  are  excited  by  fluid  entering 
the  bronchus. 

A  most  simple  method  of  applying  an  anti- 
septic to  the  chest  cavity  has  been  devised  by 
Captain  A.  E.  Mozingo  who  had  charge  of  the 
empyema  ward  at  the  Walter  Reed  General 
Hospital  during  and  prior  to  my  service 
there.  This  consists  of  a  stab  wound  made  in 
the  eighth  interspace  just  large  enough  to 
admit  a  small  drainage  tube.  After  the  tube 
is  inserted  the  chest  is  freed  of  its  fluid  by 
means  of  a  suction  sjringe  and  negative 
pressure.  The  tube  is  fastened  to  the  chest 
wall  by  a  safety  pin  and  kept  closed  by  a 
serrefine.  Captain  Mozingo  developed  this 
method  to  employ  Carrel-Dakin  fluid,  which 
was  instilled  every  two  hours,  left  for  fifteen 
minutes,  and  then  withdrawn,  the  pleural 
cavity  being  kept  under  negative  pressure.  I 
consider  this  to  be  one  of  the  best  methods 
offered  for  the  application  of  any  antiseptic, 
but  suggested  to  Captain  Mozingo  that  a 
large  trocar  carrying  a  small  catheter  through 
its  lumen  would  make  the  installation  of  the 
tube  even  simpler,  and  do  away  with  repeated 
aspirations  and  the  pain,  etc.,  incident  thereto. 

Some  patients  remain  in  the  hospital  as  long 
as  one  hundred  and  twenty  days  under  the 
Carrel-Dakin  method  which  allows  the  dis- 
ease to  become  chronic,  a  condition  that  can 
be  avoided  by  the  formalin  method.  Par- 
ticularly is  this  true  where  the  method  of 
Murphy  is  successful,  since  these  cases  are 
relieved  so  promptly  that  there  is  but  little 
opportunity  for  pocketing  of  pus  by  formation 
of  adhesions.  Graduated  breathing  exercises 
will  materially  aid  in  the  expansion  of  the 
lung.  This  is  a  valuable  measure  also  where 
the  open  operative  procedure  has  been  em- 
ployed. 

I  wish  particularly  to  emphasize  the  neces- 
sity to  use  every  effort  to  avoid  chronicity- 
and  sinus  formation.  After  satisfactory  drain- 
age is  established  the  lung  should  expand 
promptly,  and  when  it  fails  to  do  so  after 


374 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


suppuration  is  checked  by  formalin  and 
the  fluid  becomes  clear,  then  prompt  and 
radical  measures  are  indicated.  Only  by  the 
prompt  adoption  of  such  plan  can  these 
patients  be  brought  to  a  recovery  within  a 
reasonable  time.  Some  of  them  will  recover 
with  a  chest  greatly  crippled,  and  these  are 
the  cases  in  which  treatment  has  been  delayed. 
Such  patients  as  this  latter  class  rarely  make 
soldiers  fit  for  full  duty.  Many  of  those 
treated  early  and  properly  may  be  promptly 
brought  to  a  duty  status,  that  is  within  three 
to  six  weeks;  cases  nmning  as  long  as  two  to 
four  months  are  always  more  or  less  crippled 
in  their  respiratory  function. 

It  would  be  unwise  to  leave  this  subject 
without  placing  emphasis  upon  the  fact  that 
some  cases  are  fatal  from  the  inception  of  the 
disease.  All  serous  membranes  may  be  in- 
volved and  the  patient  die  of  an  overwhelm- 
ing toxaemia  for  which  neither  medical  nor 
surgical  skill  offers  at  present  any  satisfactory 
remedy.  It  is  doubtful  if,  in  the  presence  of 
pericarditis,  peritonitis  and  empyema  com- 
bined, anything  more  in  an  operative  way  is 
justifiable  than  aspiration  followed  by  the 
injection  of  formalin,  and  in  some  of  these 
cases  where  the  toxaemia  is  terrific  it  may  be 
well  to  defer  this  measure  until  the  patient 
adjusts  himself  somewhat  to  the  combat. 
Certain  it  is  that  distressing  dyspnoea  or 
cardiac  distress  is  sufficient  reason  for  aspira- 
tion, which  must  be  done  slowly  and  with  care 
in  these  serious  cases.  It  should  not  be 
repeated  with  such  frequency  as  to  tax  the 
patient's  strength  or  to  deplete  him  because 
of  the  loss  of  large  amounts  of  fluid.  No 
matter  how  carefully  done  there  is  always  the 
possibiUty  of  contamination  of  a  simple 
pleural  effusion. 

The  open  operation  has  one  advantage  in 
suppurative  pleurisy,  and  that  is  in  the  ready 
removal  of  the  large  masses  of  fibrinous  lymph 
so  often  seen.  This  is  particularly  the  case 
where  rib  resection  is  done.  The  Carrel- 
Dakin  fluid  also  will  probably  remove  this 
lymph  because  of  its  solvent  action  upon 
animal  structures.  It  has  seemed  to  us  pos- 
sible that  this  solvent  action  after  the  l)miph 
was  removed  continued  in  a  destructive  way 
upon  the  pleura  itself.     It  is  an  established 


fact  that  it  acts  in  this  way  on  the  peritoneal 
structures.  We  were  not  permitted  by  au- 
topsy finally  to  determine  this  point,  but  hope 
to  do  so  experimentally  when  the  occasion 
permits.  In  some  chronic  cases  where  the 
Carrel-Dakin  method  had  failed  and  subse- 
quently formalin  had  been  ineffectual,  it  was 
evident  that  pus  pockets  and  a  rigid  lung 
existed,  and  rib  resection  was  necessary.  This 
step  should  be  undertaken  as  soon  as  it  is 
evident  that  healing  will  not  occur  without  it. 
My  observation  of  over  one  hundred  cases 
in  army  hospitals  leads  me  to  recommend  the 
following  as  the  most  satisfactory  plan  of 
treatment  yet  offered: 

1.  Diagnostic  tap  as  soon  as  the  presence 
of  fluid  is  suspected.  This  should  not  be  re- 
peated with  unnecessary  frequency,  owing  to 
the  likelihood  of  the  development  of  empyema. 
If  the  fluid  is  at  all  cloudy,  an  injection  of  one 
ounce  of  a  2  per  cent  formalin  solution  is  ad- 
visable at  this  time,  a  culture  of  the  fluid  being 
taken  before  injection. 

2.  If  there  is  evidence  of  pus  in  the  chest 
cavity,  aspiration  with  the  injection  of  one 
oimce  of  a  2  per  cent  formalin  and  glycerine 
should  be  made.  This  solution  should  stand 
for  24  hours  before  use,  because  it  takes 
sixteen  hours  for  a  complete  solution.  This 
injection  should  be  repeated  every  third  day, 
the  pleural  fluid  having  been  removed  prior 
to  the  injection.  Care  should  be  observed 
that  the  aspirator  needle  is  in  the  pleural  aac, 
otherwise  considerable  pain  will  result  from 
injection  into  the  soft  tissues  of  the  chest  walL 
Within  a  week  this  method  will  usually  clear 
up  the  purulent  condition  and  with  the  as- 
sistance of  breathing  exercises  will  promptly 
restore  the  patient  to  a  duty  status.  The 
great  advantage  of  this  method,  which  was 
first  proposed  by  John  B.  Murphy,  lies  in  the 
fact  that  the  condition  does  not  become 
chronic  and  therefore  the  lung  does  not  re- 
main collapsed  but  distends  to  fill  the  chest 
cavity  as  the  clear  senmi,  remaining  after 
treatment,  is  absorbed. 

3.  Failure  to  clear  up  the  pus  by  this 
method  may  be  followed  by  open  operation, 
either  thoracotomy  or  costatectomy ,  which  can 
usually  be  accomplished  under  local  anaes- 
thesia.   However,  I  have  found  that  the  ad- 


O'DAY:   NEGATIVE  PRESSURE  IN  THORACIC  EMPYEMA 


375 


ministration  of  chloroform  in  no  way  preju- 
dices the  chances  of  recovery.  Open  opera- 
tion should  not  be  done  until  the  pneumonic 
process  has  subsided.  The  objection  to 
thoracotomy  lies  in  the  fact  that  close  prox- 
imity of  the  ribs  impairs  drainage  and  makes 
likely  rib  necrosis  from  pressure  of  the  tube. 

4.  Cases  which  come  to  the  service  and 
are  already  chronic  with  pleural  adhesions 
and  pocketing  of  pus  cavities,  will  demand 
the  removal  of  portions  of  one  or  two  ribs 
and  the  separation  of  the  pleura  from  the 
chest  wall  by  the  hand  of  the  operator.  The 
insertion  of  some  form  of  drainage,  which  will 
provide  for  a  negative  intrathoracic  pressure, 
should  be  employed.  I  have  found  the  com- 
bination consisting  of  a  stiff  rubber  tube,  one- 
half  inch  in  diameter,  connecting  with  a  col- 
lapsible rubber  tube,  just  large  enough  to  fit 
over  it  snugly,  draining  into  a  bottle,  to  be 
most  satisfactory.  This  allows  the  escape 
from  the  chest  of  pus  and  air  but  prevents 
any  air  entering  through  the  tube,  making 
an  automatic  pump  which  permits  the  gradual 
distention  of  the  lung  and  obliteration  of  the 
suppurating  cavity. 

5.  The  use  of  the  Carrel-Dakin  fluid  will 
remove  the  large  amounts  of  lymph  which  are 


so  frequently  found  in  these  cases.  It  will 
diminish  the  odor,  lessen  the  discharge,  and 
of tentimes  entirely  steriUze  the  cavity.  This 
will  permit  closure  of  the  wound,  as  soon  as 
the  bacterial  count  shows  the  cavity  to  be 
surgically  clean.  I  do  not  think  it  has  any 
advantage  as  an  antiseptic  in  these  cases  over 
formalin  and  glycerine.  A  valuable  method 
of  its  employment  is  the  insertion  of  a  small 
rubber  tube  through  a  stab  wound  which  will 
diminish  the  necessity  for  dressing  and  enable 
one  to  put  in  the  chest  cavity  any  antiseptic 
solution  which  may  be  desired  and  to  with-, 
draw  the  same,  at  the  same  time  establishing 
negative  pressure  within  the  chest.  (A.  E. 
Mozingo,  Captain,  M.  C.) 

6.  In  the  very  old  cases,  one  of  the  well 
established  very  radical  operations  should  be 
employed  but  only  after  the  injection  of 
formalin  and  glycerine  into  the  chest  pockets 
and  plugging  of  the  drainage  tract,  as  this 
will  in  the  great  majority  of  cases  result  in  a 
cure. 

7.  Beginning  just  as  soon  as  the  patient  is 
able  to  be  out  of  bed,  graduated  exercises 
should  be  employed  to  encourage  the  dis- 
tention of  the  lungs.  This  I  consider  is  one  of 
the  most  valuable  pK)rtions  of  the  treatment. 


NEGATIVE  PRESSURE  VERSUS  FREE  OPEN  DRAINAGE  IN 

THORACIC  EMPYEMA 

By  J.  CHRISTOPHER  O'DAY,  M.D.,  F.A.C.S.,  Honolulu,  Hawah 

Fonnerly  of  Portland,  Oregon 


NEGATIVE  pressure  drainage  has 
for  its  object  certain  phases  that 
do  not  belong  to  the  ordinary  meth- 
ods of  drainage  and  which  by  some  of  its  ad- 
vocates are  believed  to  be  of  considerable  ad- 
vantage in  attaining  ultimate  results.  These 
advantages  may  thus  be  enumerated:  It  re- 
establishes and  maintains  the  normal  rela- 
tion between  the  lung  and  the  affected  cavity 
during  the  time  drainage  is  necessary  and 
when  no  longer  necessary  to  have  left  the 
lung  capable  of  filling  the  space  it  filled  prior 
to  the  onset  of  the  infection;  it  prevents  pneu- 


mothorax; it  prevents  the  likeUhood  of  intro- 
ducing secondary  infections. 

When  should  thoracic  empyema  be  drained? 

What  are  all  the  factors  to  be  considered? 

How  should  it  be  drained? 

If  we  can  become  impressed  with  the  truth 
that  each  case  of  thoracic  empyema  has  pe- 
culiarities of  its  own,  it  will  bring  us  to  real- 
ize that  the  greatest  success  can  only  obtain 
with  a  plan  that  may  be  adjusted  either  to 
estabUshing  or  delaying  drainage  according 
to  the  exigencies  presenting. 

With  an  unresolved  pneumonia  of  the  opn 
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posite  lung,  drainage,  especially  a  drainage 
that  might  admit  air,  might  be  hazardous. 
This  class  of  cases  argues  strongly  in  favor 
of  negative  pressure  drainage;  yet,  the  inev- 
itable mishaps,  likely  in  opening  the  chest, 
expose  the  patient  to  a  risk  that  had  better 
be  avoided  by  the  aspirating  of  such  quan- 
tities as  are  necessary  to  relieve  the  pressure 
until  resolution  of  the  opposite  lung  has  taken 
place. 

While  this  delay  in  the  establishment  of 
adequate  drainage  may  jeopardize  the  integ- 
rity of  the  lung  of  the  empyemic  side,  the  risk 
is  justified  because  it  is  selecting  the  lesser  of 
two  existing  evils.  In  that  class  of  cases  where 
the  lung  of  the  opposite  side  is  free  from  any 
involvment,  all  else  being  equal,  nothing  is  to 
be  gained  by  delay. 

We  are  now  squarely  to  face  with  the  con- 
sideration of  the  kind  of  drainage  to  be  em- 
ployed. Should  it  be  free  open,  a  stab  wound 
or  negative  pressure?  Seriously,  then,  what 
are  all  the  factors  to  be  considered  before  de- 
ciding upon  the  precise  way  the  drainage 
should  be  made? 

Experiments'  by  me  to  ascertain  the  differ- 
ence in  the  duration  of  a  pneumothorax  pro- 
duced by  nitrogen  gas  and  one  by  atmospher- 
ic air,  demonstrated  that  the  normal  lung  may 
be  kept  in  a  state  of  collapse  for  months  with- 
out losing  a  particle  of  its  elasticity.   This  is 
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not  true  of  an  infected  or  inflamed  lung,  for 
an  inflammatory  or  infectious  process,  with 
its  inevitable  exudate,  infiltrate,  and  subse- 
quent fibrosis,  if  allowed  its  way;  ties  the  lui^ 
from  within  and  so  thickens  its  cortex  that 
re-expansion  will  never  again  meet  the  con- 
fines of  the  original  respiratory  excursions. 
Indeed,  may  I  add  that  it  is  to  this  very  fibro- 
sis that  pneumothorax  in  the  obliteration  of 
tuberculous  cavities  owes  its  success. 

When  drainage,  for  any  reason,  has  been 
deferred  and  the  mischief  of  the  delay  has  been 
imposed,  the  resulting  thickening  of  the  cor- 
tex, together  with  whatever  degree  of  im- 
pairment has  befallen  the  normal  elasticity 
of  the  lung  itself,  must,  in  the  very  nature  of 
the  pathology  attained,  bear  a  direct  relation 
to  the  length  of  time  in  which  the  delay  oc- 
curred. Upon  this  alone  will  the  size  of  the 
dead  space  between  the  two  pleura;  depend, 
and,  once  this  dead  space  has  been  estabhshed, 
no  scheme  of  negative  pressure  will  be  cap- 
able of  drawing  the  hbrous  or  inelastic  lung 
into  former  relations. 

All  streptococcic  pneumonias  do  not  result 
in  thoracic  empyemas.  An  abscess  may  form 
adjacent  to  a  bronchus  and  even  rupture  into 
it,  but  pyogenesis  within  the  chest  comes  only 
as  an  evidence  that  the  infection  has  found  its 
way  to  the  periphery.  Nor  is  it  necessary  that 
the  entire  periphery  be  involved  before  the 
pyogenesis  begins,  for  a  comparatively  small 


O'DAY:    NEGATIVE  PRESSURE   IN  THORACIC  EMPYEMA 


area  has  been  observed  in  association  with  the 
entire  cavity  filled  with  pus.  It  may  be  well, 
at  this  Juncture,  to  remember  that  the  mere 
coming  in  contact  with  pus  does  not  cause  the 
pleura  to  thicken  or  become  fibrous.  Such  a 
change  can  occur  only  within  the  area  where 
the  infection  has  found  its  way  to  the  cortex. 
Often  such  areas  are  segregated  by  a  zone  of 
inflammatory  adhesions  between  visceral  and 
parietal  pleura,  localizing  the  subsequent 
abscess  and  often  giving  rise  to  the  multiple 
cavities  whose  presence  have  infrequently 
baffled  the  skill  of  the  best. 

THE  PNEUMATICS  OF  THE  LUNGS 
To  compute  the  power  of  a  given  pressure 
of  gas,  steam  or  air  the  number  of  square  in- 
ches of  space  and  surface  must  be  included. 
For  example,  if  the  bore  of  an  engine's  cylin- 
der is  twenty-four  inches  in  diameter,  that  en- 
gine has  a  greater  power  than  one  with  a  cyl- 
inder whose  bore  is  but  twelve  inches.  The 
difference  in  the  number  of  square  inches  de- 
termines the  power.  My  alluding  to  this  bit 
of  scientific  mechanics  is  to  emphasize  the  fact 
that  the  same  principle  reckons  with  the  inner 
and  outer  surface  of  the  lung.  The  number  of 
square  inches  represented  by  the  manifold 
bronchi,  bronchioli  and  alveoli  are  greatly  in 
excess  of  those  representing  the  surface.  It 
is  this,  plus  the  normal  elasticity  of  the  lung, 
that  makes  complete  collapse  of  the  lung  im- 
possible with  a  plus  pressure  pneumothorax. 
It  is  also  the  excursion  of  exaggerated  res- 
pirations lengthening  the  excursion  of  the  col- 
lapsed lung  to  the  approximation  of  the  chest 
wall.  This  is  where  we  have  an  advantage  in 
conserving  the  lung's  elasticity  during  the 
period  it  is  threatened,  but  to  gain  this  advan- 
tage all  prejudice  toward  a  free  open  drainage 
will  have  to  be  set  aside. 

We  know  that  the  pathology  resulting  from 
thoracic  pyogenesis  is  destined  to  distort  the 
lung  and  whether  that  lung  is  left  in  a  state  of 
partial  coUapse  or  kept  fully  inflated  by  the 
application  of  negative-pressure  drainage,  the 
same  fate  will  befall  it  if  exudate  and  infiltrate 
organizes  while  it  is  immobile,  the  ultimate 
result  being  that  in  the  one  case  the  lung  can- 
not properly  inflate  white  in  the  other  it  will 
be  unable  properly  to  compress. 


CHRONIC  THORACIC  EMPYEMA 

In  dealing  with  the  old  cases  our  course  is 
usually  clearly  marked.  We  may  be  quite 
right  in  looking  forward  to  finding  a  consid- 
erable dead  space.  A  chronic  fistula  is  to  be 
no  surprise.  Lastly,  we  may  find  it  necessary 
to  perform  an  Estlander  or  a  Schede  to  close 
the  space  and  cure  the  fistula.  All  this  is 
stereotyped  treatment  for  this  all  too  familiar 
result  of  empyema  of  the  chest.  It  is  also  good 
treatment,  but  much  of  it  might  be  prevented 
by  a  more  judicious  application  of  drainage  in 
the  beginning.  But  in  the  recent  cases — the 
cases  recognized  before  aught  has  impaired 
the  lung's  integrity  —what,  then,  should  be 
our  method  of  attack?  It  should  be  one  cap- 
able of  preventing  or  minimizing  the  im- 
pairment of  function  inevitable  to  the  process 
we  know  to  be  going  on.  This  is  the  time  when 
the  whole  crux  of  the  situation  should  be 
squarely  met  and  whatever  is  decided  on  as 
the  best  can  only  be  the  best  if  resting  on  a 
painstaking  consideration  of  every  factor  in- 
volved; moreover,  it  makes  for  the  best  there 
is  in  surgery  by  forcing  our  mind  into  an  atti- 
tude whereby  it  is  unwilling  to  become  in- 
different to  conserving  the  lung's  function  so 
soon  as  pus  is  made  to  appear  at  some  point 
of  opening.  The  integrity  of  the  lung  cannot 
be  safeguarded  in  the  presence  of  inadequate 
drainage.  The  lengthened  excursions  of  ex- 
aggerated respirations  are  only  possible  with 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  3.     Case  2. 

wide  open  drainage  and  to  them  alone  must 
we  look  for  the  preventing  of  the  exudate  and 
infiltrate  organizing  en  masse.  Another 
important  advantage  of  free  open  drainage  is 
observed  with  each  forced  inflation.  The  out- 
ward excursion  gathers  up  and  sweeps  the  pus 
to  the  outlet. 

WHAT  CONSTITUTES  FREE   OPEN   DRAINAGE 

The  walls  of  the  usual  abscess  are.  as  a  rule, 
self-collapsing  after  incision.  We  recognize  the 
exception  in  the  abscess  of  osteomyelitis.  We, 
too,  are  only  too  well  acquainted  with  the 
methods  that  have  been  put  forth  to  aid  in 
the  closing  of  inelastic  or  uncollapsible  bone 
cavities.  We  know  the  shortcomings  of  every 
method  expounded.  We  know  that  early 
drainage  prevents  the  destruction  which 
gives  rise  to  these  cavities,  "a  gimlet  hole." 
as  Murphy  used  to  put  it. 

Chest  abscesses  are  not  unlike  the  abscesses 
of  bone  cavities.  They  will  not  fall  together 
after  incision.  Upon  the  conservation  of  the 
lung's  integrity  alone  should  the  issue  be  met. 
Drainage  must  not  be  haphazard;  it  must  be 
definite,  and  definite  to  a  purpose,  i.  e,.  free 
enough  that  no  resistance  is  oifered  the  out- 
ward excursion  of  the  lung  by  the  escaping 
contents  having  to  compress  against  the  in- 
creased velocity  of  too  small  an  opening,  for 
just  so  soon  as  compression  of  surrounding  air 
or  pus  begins,  the  advantage  to  be  gained,  by 


the  bronchi  of  the  lungs  representing  the 
greater  number  of  square  inches  of  surface, 
is  immediately  lost. 

Case  i.  Persbtent  pyrexia,  after  drainage  made 
by  ihe  usual  rib  resection,  bespoke  the  presence  of 
isolated  cavities.  An  opening  large  enough  to  in- 
sert the  hand  enabled  finding  and  ppcning  three 
segregated  areas.  Following  this  procedure  the 
temperature  soon  became  normal  and  recovery  was 
rapid,     A  small  fistula  persisted  a  few  months. 

Case  2.  Most  unusual.  Every  symptom  of  thor- 
acic empyema,  confirmed  by  aspiration,  present. 
Upon  opening  the  chest  no  pus  was  found.  Intro- 
ducing a  linger  the  visceral  pleura  was  felt  lo  be 
thickened  and  bulging  over  a  fluctuant  mass.  An 
opening  large  enough  to  admit  the  hand  was  made. 
The  lung  was  unwilling  to  collapse.  No  respiratory 
movements  were  noticed.  There  were  no  adhesions 
between  visceral  and  parietal  pleurx  notwithstand- 
ing pressure  contact.  The  abscess  was  large  and 
subcortical.  The  thickened  cortes  was  made  to 
herniate  through  the  opening.  In  24  hours  it  was 
freely  incised  and  drained.    Recovery. 

Case  3.  Traumatic  pneumonia  result  of  fall 
through  elevator  shaft.  Complete  consolidation  of 
left  lung.  Partial  consolidation  of  the  right.  Before 
resolution  was  completed  in  the  left  lung,  pyogen- 
esis  began  in  the  right  chest.  .Aspiration  w'as  resorted 
to,  it  being  believed  unsafe  to  open  and  drain  in  the 
presence  of  the  unresolved  condition  of  the  opposite 
lung.  Several  ounces  of  pus  were  withdrawn.  No 
further  drainage  became  necessary  as  both  sides, 
from  the  time  of  aspiration,  progressed  to  com- 
plete recovery.    Note  the  equal  sides  of  the  chest. 
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THE  EMPYEMA  PROBLEM^ 

By  EMIL  G.  beck,  M.D.,  F.A.C.S.,  Chicago 

Surgeon  to  the  North  Chicago  Hospital 


r 


THERE  has  never  been  a  greater  oppor- 
tunity to  study  empyema  than  at  the 
present  time.  The  country  is  passing 
through  a  second  epidemic  of  pneumonia, 
the  consequence  of  which  is  the  accumula- 
tion of  a  very  large  number  of  cases  of  em- 
pyema and  lung  abscess.  The  first  epidemic 
in  the  fall  of  191 7,  lasting  through  the  winter, 
was  largely  confined  to  the  military  camps 
and  was  mainly  due  to  the  streptococcus 
haemolyticus,  often  associated  with  the  pneu- 
mococcus.  The  second  and  more  virulent 
epidemic,  which  began  in  the  summer  of 
1918,  swept  the  country  from  the  Atlantic 
to  the  Pacific  and  did  not  spend  its  ravages 
on  the  camps  alone  but  attacked  as  well  the 
civil  population.  This  epidemic  appears  to 
be  of  a  different  type  from  that  of  the  previ- 
ous year,  being  preceded  in  a  large  percentage 
of  cases  with  what  is  now  commonly  called 
Spanish  influenza. 

Previous  to  these  epidemics  empyema 
was  not  a  common  complication  of  pneu- 
monia; lung  abscess  was  more  frequent. 
We  were  not  accustomed  to  watch  for  em- 
pyema in  each  case  which  recovered  from 
pneumonia.  It  was  somewhat  surprising, 
therefore,  that  during  the  epidemic  in  Sep- 
tember, October,  and  November,  191 7,  at 
the  different  camps,  there  app)eared  among 
the  soldiers  a  very  large  number  of  cases 
of  empyema  after  bronchopneumonia.  It 
was  evident  that  we  had  to  deal  with  an 
unfamiliar  type  of  infection.  Not  only  were 
the  complications  more  common  but  the 
mortality  also  was  very  high,  ranging  in 
various  localities  from  20  to  60  per  cent. 
At  Camp  Pike  they  had  from  September, 
1917,  to  September,  1918,  1285  cases  of 
pneumonia,  with  a  total  average  mortality 
of  26  per  cent.  Empyema  complicated  9 
per  cent  of  these  cases  of  pneumonia.  Similar 
reports  came  from  other  cantonments.  It 
was  evident  that  this  was  an  infection  of  a 
more  \drulent  variety  than  we  had  treated  in 
previous  years.    The  anatomical  conditions 

1  Read  before  the  Western  Surgical  Association,  December,  1918; 


of  these  cases  of  empyema  were  likewise 
different.  In  the  ordinary  case  of  former 
times,  as  a  rule,  the  pleural  sac  was  found 
filled  with  pus.  In  the  type  which  occurred 
in  191 7  many  cases  had  multiple,  locked-off 
compartments  filled  with  pus;  sometimes 
abscesses  were  found  in  the  spleen,  liver, 
and  abdominal  cavity.  It  resembled  more  a 
pyaemia,  with  constant  pleural  involvement. 
In  the  present  epidemic  of  influenza,  pneu- 
monia in  a  most  violent  form,  with  high  and 
rapid  mortality,  asserted  itself  again,  and  thus 
we  anticipated  that  empyema  might  also 
arise  a  little  later  in  the  recovered  cases,  and 
this  proved  to  be  the  fact.  I  am  informed 
that  at  the  Great  Lakes  Base  Hospital  250 
cases  of  empyema  following  the  last  epidemic 
have  already  developed  from  recovered  cases 
of  pneumonia. 

We  must  expect  the  same  complications 
to  follow  the  cases  among  the  civil  popula- 
tion, and  in  fact  they  have  already  begun 
to  appear. 

In  a  report  published  in  the  Journal  of 
the  American  Medical  Association,  November 
16,  from  Camp  Sherman  (Ohio),  of  2,001 
cases  of  pneumonia  resulting  from  7,618 
cases  admitted  for  so-called  influenza,  842 
died,  leaving  1,159  which  recovered.  The 
writer  of  the  article  stated  that  at  the  time 
of  publication  only  one ,  case  of  empyema 
had  developed  in  these  1,159  recovered 
cases.  Suspecting  that  more  cases  might 
have  developed  since  the  report,  I  inquired 
and  received  reply  from  Major  A.  Friedlander, 
in  which  he  states  that '  since  writing  the 
article  there  had  developed  about  150  cases 
of  empyema  from  the  1,159  which  had  re- 
covered from  the  pneumonia. 

This  indicates  that  the  empyema  may 
develop  very  slowly  and  may  not  be  diagnosed 
until  several  weeks  after  the  patient  had 
apparently  recovered. 

We  shall  learn  many  new  facts  from  the 
present  epidemic.  The  reports  from  the 
different  camps,  in  which  they  have  had  the 

and  before  the  Academy  of  Surgery,  Buffalo,  December,  xgiS. 
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Fig.  I.  Unresolved  pneumonia.  Upper  left  lobe  in- 
great  advantage  of  treating  many  cases  of 
the  same  type  by  one  method,  are  gradually 
finding  their  way  into  the  medical  literature 
and  from  them  we  can  learn  the  most.  It 
is  somewhat  early,  however,  to  make  com- 
parative studies,  since  the  reports  from  many 


camps  are  still  missing.  At  the  present  time 
we  must  be  satisfied  with  such  analysis  of 
the  subject  as  our  present  knowledge  offers, 
and  in  attempting  this  I  shall  try  to  answer 
the  following  questions: 

1.  How  shall  we  explain  this  unusual 
virulence  and  high  mortality  of  the  pneumonia 
and  empyema? 

2.  How  shall  we  recognize  an  empyema  as 
early  as  possible? 

3.  How  shall  we  differentiate  an  empyema 
from  a  lung  abscess? 

4.  What  means  other  than  operative  may 
be  employed  to  cure  empyema? 

5.  How  shall  we  proceed  with  an  opera- 
tion after  we  have  made  a  diagnosis? 

6.  What  operation  is  the  most  desirable, 
resection  of  a  rib  or  drainage  between  the 
ribs?  Local  or  general  anesthesia? 

7.  What  method  of  drainage  shall  be 
introduced? 

8.  What  shall  be  done  to  produce  disin- 
fection and  closure  of  the  pleural  cavity  in 
the  shortest  possible  time? 

9.  What  are  the  causes  of  non-closure  of 
drained  empyemata? 

10.  What  shall  be  done  with  chronic  suppura- 
tive cases  with  sinus  or  lung  abscess  or  empye- 
ma, which  have  persisted  in  spite  of  treatment? 

VIRULENCE  AND  HIGH  MORTALITY 

Thus  far  no  one  has  ventured  to  make  a 
positive  statement  to  explain  the  cause  of 


Fig.  I.    Bronchopneumonia.    Left  side  involved.    Note  Fig.  3,    Right  pleura  filled  with  fluid,  eicept 

scattered   shadows   representing  small  areas  involved,      apex. 
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the  high  mortality  and  the  frequency  of 
complications.  The  causative  factor  is  not 
definitely  known.  It  has  been  suggested  that 
the  organism  causing  the  epidemic  is  an 
ultramicroscopic  one  not  yet  demonstrated, 
or  the  influenza  bacillus  which  prepared  the 
body  for  the  pneumococcus  and  streptococcus 
invasion.  The  susceptibility  or  rather  lack 
of  immunity  against  this  new  type  of  infection 
is  another  theory  advanced.  One  fact  seems 
to  stand  out  very  plainly,  namely,  that 
robust  adults  are  more  susceptible  than  the 
very  young  children  or  people  above  fifty. 
This  is  just  the  reverse  of  the  usual.  It  is 
also  apparent  that  persons  afflicted  with 
asthma,  chronic  bronchitis,  or  pulmonary 
tuberculosis  are  more  often  spared  than  the 
perfectly    healthy.'      Alcoholism,    which    is 


Patknu      In  Sue 

Munic^Kl  Tubertulosii  Swulorium 587  35 

Oak  Forest  Infimuiy 560  so 

Cook  County  Hwmital 154  o 

ChicMO-WlnOeld  llospita] js  0 

Chicsgo  Fieah-Air  Hcsnilal 103  o 

Edwstds  Sanitarimn 05  o 

tl  is  abo  remirkabk  that  the  cases  o[  glandular  tuberculosis 
more  predisposed [hgn  the  pulmomiry  cases.  Of  154,  ib.i  percent 
CDOtracIed  influenza,  thus  tmnglD^  the  pulmonary  type  down  still  k 

Comment  upon  this  report:  Is  lT  not  likely  That  the  secondary  Li 
tion  in  tuberculosis  which  is  usu&lly  a  streptococcus  is  (he  immun 

pulmonacy  tubereulous  individual  and  not  the  glandular  tubeicul 
Answer:  TheglaodularisnolcomplicBledby  a  secondary  tit  reptocoi 


considered  a  predisposing  factor  to  pneu- 
monia, cannot  be  claimed  to  be  so  in  this 
epidemic.  Young  soldiers,  rarely  alcohoUcs, 
and  young  women  are  the  most  susceptible 
victims.  The  ahnost  universal  fatality  in 
pregnant  women  also  indicates  that  we  are 
;  with  a  new  type  of  disease. 


Fig.  5.  Same  case  as  in  Figure  4.  Patient  lying  0 
aSectei]  side.  Note  change  in  fluid  graviution:  a,  ri 
tracted  lung,  b,  pneumothorax,  c,  Quid  at  bottom. 


Fig.  6.  Satne  patient  as  in  Figure  4,  lying  on  unaffected 
side.  Fluid  gravitating  toward  the  middle  line;  a,  re- 
tracted lung.  b.  fluid,  c.  pneumothorax. 
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The  mortality  rate  depends  largely  upon 
the  violence  of  the  initial  attack.  Those  who 
are  unfortunate  in  receiving  a  severe  initial 
blow  rarely  recover;  cases  have  been  reported 
which  terminated  fatally  within  12  hours, 
from  apparently  perfect  health  to  a  corpse 
within  half  a  day.  These  patients  seem  to 
die  from  lack  of  oxygen  rather  than  from  the 
toxic  effect  of  the  poison.  The  lungs  are 
congested  to  such  a  degree  that  the  air  can- 
not enter  the  vesicles  and  the  patient  dies 
practically  from  suffocation,  or  rather  from 
drowning.  The  heart  and  kidneys  are  not 
sufficiently  affected  to  cause  death.  When- 
ever a  patient  has  stood  the  first  shock  and 
bridges  over  the  first  week  of  illness,  he  has 
a  fair  chance  for  recovery;  an  index  of  which 
is  found  in  the  rise  of  the  polymorphous 
leucocytes  in  the  blood,  which  at  the  outset 
is  very  low,  often  as  low  as  4,000  and  grad- 
ually rises  to  10,000  or  12,000. 

That  the  patient  does  not  die  from  in- 
fluenza seems  certain.  Only  8  per  cent  of 
the  fatal  cases  at  Camp  Custer  produced 
cultures  of  the  Pfeiffer  bacillus  from  the  secre- 
tion of  the  cut  lung  and  only  3  per  cent  from 
the  blood,  while  78  cases  produced  one  or 
the  other  types  of  the  pneumococcus  and 
142  cases  the  streptococcus.  It  is,  there- 
fore, evident  that  further  investigation  will 
be  necessary  to  determine  the  real  cause. 
Our  present  knowledge  is  too  meager  to 
establish  it. 


EARLY    RECOGNITION    OF    EMPYEMA    AND    DIF- 
FERENTIATION  FROM   LUNG  ABSCESS 

It  is  unnecessary  to  discuss  here  the  usual 
physical  signs  and  the  part  the  history  bears 
upon  the  differential  diagnosis.  We  shall 
consider  only  the  methods  which  are  corrob- 
orative, namely,  the  stereoroentgenogram 
and  the  probatory  puncture. 

As  soon  as  percussion  and  auscultation 
have  convinced  us  that  a  certain  portion  of 
the  chest  is  normal,  it  is  our  duty  to  take  a 
stereoroentgenogram  of  the  entire  chest.  The 
following  conditions  must  be  considered: 
(i)  unresolved  lobar  pneumonia;  (2)  acute 
active  bronchopneumonia;  (3)  fluid  in  the 
pleura,  serous  or  purulent;  (4)  lung  abscess; 
(5)  pneumothorax ;  (6)  acute  pulmonary  tuber- 
culosis. 

The  correct  interpretation  of  the  stereo- 
roentgenogram in  the  differentiation  of  the 
conditions  just  mentioned  is  of  paramount 
importance  and  for  this  reason  I  shall  pre- 
sent here  a  roentgenogram  of  each  type, 
to  demonstrate  differential    points. 

Unresolved  pneumonia.  A  dense  shadow 
corresponding  to  any  of  the  five  lobes,  with 
the  rest  of  the  lung  comparatively  normal, 
indicates  an  unresolved  pneumonia.  Figure 
I  illustrates  a  typical  case.  We  note  that 
the  left  upper  lobe  on  the  side  is  quite  dis- 
tinctly outlined  in  contrast  to  the  rest  of 
the  lung  tissue.  An  abscess  rarely  produces 
a  shadow  which  would  correspond  to  the 
shape  of  a  single  lobe.  It  would  produce 
transparent  areas  representing  lung  tissue 
around  the  abscess  and  possibly  show  a 
dense  shadow  of  the  abscess  wall  which  the 
unresolved  pneumonia  does  not  produce. 

2.  Broncko pneumonia  gives  an  entirely 
different  picture.  At  times  both  lungs  are 
involved  and  the  picture  resembles  more  that 
of  an  advanced  tuberculosis  of  the  lung. 
The  entire  lung,  or  parts  of  it,  is  studded  with 
shadows  varying  in  size  from  that  of  a  hazel- 
nut to  that  of  an  egg;  these  shadows  some- 
times merge  into  one  another  and  lea\'e  trans- 
parent areas  between  them  (Fig.  2). 

3  Fluid  in  Ike  pleural  cavity.  When  the 
pleural  cavity  is  entirely  filled  with  fluid, 
the  lung  is  compressed  toward  the  hilus.  If  no 
adhesions  are  present  it  retracts  upward  and 
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posteriorly.  The  roentgenogram  of  this  condi- 
tion will  present  a  shadow  resembling  ground 
glass,  nearly  equal  in  density  throughout 
the  entire  area  occupied  by  the  fluid.  This, 
however,  is  true  only  when  the  patient  is 
on  his  back  while  the  roentgenogram  is  being 
taken,  because  the  fluid  gravitates  and  covers 
the  entire  posterior  area  of  the  pleural 
cavity  (Fig.  3).  In  cases  in  which  the  quan- 
tity of  fluid  is  not  large  and  the  roentgenogram 
is  taken  in  the  standing  or  sitting  posture, 
we  will  obtain  a  characteristic  picture ; 
the  fluid  will  gravitate  into  the  lowest  part 
of  the  pleura  and  produce  a  dense  shadow 
up  to  its  upper  margin — above  that  there  will 
be  a  distinct  pneumothorax  {Fig.  4).  Another 
roentgenogram  taken  in  the  lateral  position, 
namely  with  the  patient  lying  on  the  affected 
side,  will  produce  a  shadow  corresponding 
to  the  level  of  the  fluid  along  the  outer  part 
of  the  chest,  and  a  pneumothorax  between 
the  margin  of  the  retracted  lung  and  the  level 
of  the  gravitating  fluid.  This  is  clearly 
illustrated  in  Figure  5.  If  the  same  patient 
is  turned  on  the  unaffected  side  the  fluid  will 
gravitate  toward  the  middle  line  and  leave 
a  pneumothorax  externally  (Fig.  6). 

The  roentgenogram  will  give    us  scant  in- 
formation as  to  the  character  of  the  fluid, 


except  that  the  purulent  fluid  is  likely  to  give 
a  denser  shadow  than  the  serous.  It  requires 
probatory  puncture  to  settle  this  question. 
4.  Lung  abscess.  The  diagnosis  of  a  lung 
abscess  is  more  difficult.  A  patient  may  have 
had  an  encapsulated  pocket  of  pus  in  his 
lung  for  months  and  even  years  before  a 
diagnosis  is  made.  Its  location  by  physical 
examination  is  more  difficult  because  it  is 
usually  centrally  located  and,  as  a  rule,  much 
smaller  than  an  empyema  (Fig.  7).  The 
tuberculous  abscess  has  a  distinct  wall  and 
is  more  often  multiple  and  therefore  much 
more  easily  diagnosed  than  that  resulting 
from  a  pneumonia  or  other  causes  (Fig.  8). 
When  a  patient  gives  a  history  of  having 
suddenly  spit  up  a  quantity  of  pus  and  con- 
tinues to  expectorate  purulent  material,  the 
presence  of  a  lung  abscess  must  be  considered. 
After  an  abscess  has  ruptured  into  a  bronchus, 
its  localization  becomes  more  difficult  still, 
because  the  sac  has  collapsed,  and  a  proba- 
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Fig.  10.   Roentgenogram  showing  healed  tuberculous. 

toiy  puncture  will  in  most  instances   fail  to 
strike  the  pus  ca\'ity. 

5.  Pneumothorax.  There  should  be  no 
ditiiculty  in  diagnosing  a  pneumothorax,  as 
the  physical  signs  are  very  characteristic, 
especially  thehyper-resonance.  The  roentgen- 
ogram, however,  is  most  convincing.  We 
find  here  the  absence  of  shadows  in  a  well 
defined  area  which  means  that  the  lung  has 
retracted  and  the  space  is  not  occupied  by 
fluid  but  by  air  which,  of  course,  produces 
no  shadow  whatever.  Figure  9  illustrates  a 
typical  pneumothorax, 

6.  Advanced  pulmonary  tuberculosis  with 
abscess  will  in  the  roentgenogram  resemble 
very  much  a  bronchopneumonia,  showing 
areas  of  infiltration  of  different  sizes,  and  thus 
the  history  and  clinical  findings  must  assist 
us  in  our  diagnosis.  The  healed  out  tuber- 
culous process,  however,  gives  a  character- 
istic picture,  namely,  an  apparently  trans- 
parent lung  with  fine  hnear  markings,  cor- 
responding to  the  bronchi,  with  many  small, 
distinctly  outlined  shadows  of  calcified  de- 
posits and  many  concrete  shadows  resembling 
snowflakes,  which  represent  the  fine  scars 
remaining  from  a  healed  out  tuberculosis. 
Figure  10  illustrates  such  a  case 

Probatory  puncture.  The  probatory  punc- 
ture should  never  precede  the  roentgenogram, 
because  the  latter  will  assist  us  in  choosing 
the  place  for  the  introduction  of  the  needle. 
The  indiscr  minate  use  of  the  probatory 
puncture  is  a  dangerous  procedure.  One 
should  strike  the  pus,  if  it  is  there,  the  very 
first  time.    I  should  not  advise  more  than 


three  punctures.  If  after  the  third  puncture 
the  pus  cannot  be  found,  the  case  should 
be  studied  further  by  other  means. 

The  danger  of  introducing  the  needle 
consists  in  puncturing  healthy  lung  and  carry- 
ing the  infective  material  into  it  and  causing 
secondary  abscesses.  One  might  push  the 
needle  beyond  the  confines  of  a  small  abscess 
and  thus  get  no  result.  In  withdrawing  the 
needle  one  should  use  some  suction  at  three 
or  four  different  depths.  The  pus  at  times 
is  so  thick  that  it  will  not  flow  through  a 
very  small  calibered  needle,  thus  a  suction 
syringe  should  always  be  attached  to  the 
needle. 

The  character  of  the  pus  is  of  great  diag- 
nostic value.  A  smear  preparation  as  well 
as  culture  should  be  made  from  the  same  at 
once  and  if  the  fluid  is  of  serous  character  it 
should  be  placed  in  a  test-tube,  to  see  howmuch 
sedimentation  will  occur  within  24  hours. 

NON-OPEKATIVE   TREATMENT 

The  introduction  of  antiseptics  into  the 
fluid  within  the  pleural  cavity  has  been 
advocated  for  a  number  of  years.  Treatment 
with  2  per  cent  formaUn  and  glycerine  was 
introduced  by  Murphy  and  has  been  used 
extensively  by  Kreuscher,  his  former  assis- 
tant. It  is  supposed  to  sterilize  the  fluid 
within  the  cavity,  and  is  graduaUy  absorbed, 
thus  making  its  withdrawal  unnecessary. 
It  seems  to  produce  earlier  closure  following 
drainage;  one  or  two  cases  were  cured  without 
opening,  and  it  has  made  unnecessary  ex- 
tensive thoracic  surgery.  It  cannot  be  used 
in  children  or  in  cases  with  tuberculous  eti- 
ology but  gives  its  best  results  in  empyema 
following  pneumonia  or  ordinary  pleurisy,  af- 
ter the  pleuritic  effusion  has  become  purulent.' 
The  chief  objection  to  the  formalin  is  that 
it  produces  a  great  deal  of  pain.  The  method 
is  not  extensively  employed;  the  reason  for 
this  is  not  quite  apparent. 

Repeated  puncture  and  withdrawal  of 
small  quantities  of  the  fluid  at  regular  inter- 
vals has  been  found  effective  by  a  number  of 
surgeons  at  the  military  camps.  The  gradual 
withdrawal  of  the  fluid  by  means  of  a  syringe 
has  the  advantage  of  being  comparatively 
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rig.  II.  First  step.  Large  rubber  tube  removed.  Tape 
attached  to  catheter,  ready  Eor  insertion. 

Fig.   II.    Second  step.    Tape  soaJied  in   :o  per  cent 

harmless  but  it  carries  an  uncertainty  of  a 
final  cure.  We  cannot  hope  to  withdraw 
every  drop  of  the  pus  from  the  pleural  sac 
and  since  we  are  bound  to  leave  a  certain 
quantity,  the  question  must  arise  in  our 
mind,  what  becomes  of  the  residue?  Will  it 
be  absorbed?  If  nature  is  able  to  absorb  a 
residue  of  pus,  why  cannot  she  absorb  the 
entire  quantity?  The  advocates  of  the  re- 
peated puncture  method  must  clear  up  this 
point  by  citing  a  sufficient  number  of  cases 
with  control  of  roentgenogram  comparative 
studies. 

Vaccine  therapy  is  too  large  a  subject  for 
this  paper,  but  it  must  be  taken  into  considera- 
tion. Personally  I  have  had  no  experience 
whatsoever;  there  are  a  number  of  articles, 
some  speaking  favorably,  others  unfavorably, 
about  this  method  of  treatment. 

WHEN  TO  OPERATE 
During  the  present  epidemic,  we  have 
noted  that  in  the  very  acute  cases  of  pneu- 
monia a  serous  fluid,  very  septic  in  character, 
is  frequently  thrown  out  into  the  pleura 
and  compresses  the  affected  lung.  This 
clear  fluid  will  gradually  assume  a  purulent 
character.  If  we  withdraw  about  lo  cubic 
centimeters  of  this  fluid  every  24  hours  and 
pour  it  into  a  test  tube  we  will  note  that  the 


argyrol  drawn  througlt  both  drainage  openings  by  r 
moving  the  catheter. 

Fig.  13.   Tape  in  place,  to  remain  1 


sediment  of  these  samples  will  vary.  The 
amount  of  the  grayish  purulent  material 
setthng  at  the  bottom  of  the  tube  will  be 
greater  each  day,  so  that  the  fluid  drawn  on 
the  tenth  day  might  contain  as  much  as 
30  to  40  per  cent  of  sediment  and  60  to  70 
per  cent  of  clear  serous  fluid.  It  is,  there- 
fore, very  difHcult  to  say  at  what  particular 
stage  of  purulization  we  shall  regard  the  case 
as  one  of  empyema.  Experience  has  shown 
that  it  is  not  safe  to  operate  in  the  acute 
stages  when  the  fluid  is  still  serous.  In  the 
report  of  the  Empyema  Commission,  in 
charge  of  Major  Dunham,  at  Camp  Lee, 
the  following  statement  is  made: 

"Our  observations  force  us  to  the  conclusion  not 
only  that  a  late  operation  has  decreased  the  risk 
of  death  but  also  that  it  has  in  general  been  followed 
by  a  less  troublesome  convalescence.  .Almost  with- 
out exception  the  cases  in  which  at  the  present 
time  there  are  still  large  cavities  are  ones  in  which 
operations  were  performed  early.  Whether  or  not 
the  fact  ihat  the  operation  was  performed  late  or 
in  the  postpneumonic  stage  o£  the  disease,  has 
borne  a  direct  relationship  to  the  more  rapid  post- 
operative obliteration  of  the  cavity,  cannot  be 
definitely  answered.  The  observation  may  be  only  a 
coincidence,  but  yet  it  has  been  so  strilting  as  to 
suggest  that  a  definite  casual  relationship  has 
existed." 

Whether  the  deduction  of  the  Empyema 
Commission,  namely,   that  the  mortality  is 
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Fig.  14.   Roentgenogram  showing  two  separate  cavities  Fig.  15.   Long  si 

on  the  same  side:   a,   bismuth  paste  giBvitating  when      the  apex. 
patient  is  in  sitting  posture;  b,  abscess  cavity  in  front  of 
the  apen,  tilled  with  bismuth. 


due  to  the  sudden  pneumothorax,  is  correct 
or  not,  the  fact  remains  that  very  early  opera- 
tion is  dangerous  and  should  not  be  under- 
taken. The  theory  of  the  pneumothorax 
alone  does  not  appeal  to  me  as  being  the  great 
factor  in  producing  the  death  rate,  because 
the  lung  had  constantly  been  in  a  state  of 
compression  by  the  fluid  previous  to  opera- 
tion. The  lung  was  immobilized  by  the 
fluid  and  the  sudden  withdrawal  of  the 
fluid  releases  this  immobilization  and  thereby 
aggravates  the  condition  because  at  this 
time  the  lung  is  still  in  an  acute  state  of 
inflammation.  Another  cause  which  might 
be  responsible  for  the  mortality  is  the  opera- 
tion itself.  The  resection  of  a  rib,  although 
not  very  extensive,  opens  a  sufficiently  large 
wound  surface  for  secondary  infection  and 
absorption  of  micro-organisms,  which  are  con- 
tained in  the  apparently  harmless  fluid  (but 
very  septic,  in  fact  usually  the  streptococcus). 
The  patient  has  not  as  yet  acquired  sufficient 
immunity    against     this    particular    micro- 


organism. This  is  not  entirely  theoretical. 
It  has  been  proven  in  a  number  of  cases 
that  where  the  blood  cultures  were  free  from 
micro-organisms  just  before  operation,  posi- 
tive blood  cultures  could  be  obtained  24 
hours  later.  I  cite  from  the  article'  by  the 
Empyema  Commission,  Camp  Lee,  Virginia: 

"There  is  great  danger  of  producing  a  blood 
stream  infection,  evidently  because  of  absorption  of 
streptococci  from  the  surfaces  of  a  fresh  wound. 
That  this  is  a  real  danger  is  shown  by  the  fact  that 
in  two  cases  of  early  operation  cultures  from  the 
blood  were  sterile  before  operation,  while  cultures 
from  the  blood  taken  14  hours  after  operation 
showed  numerous  hsemolytic  streptococci." 

It  is  evident  that  after  the  fluid  has  be- 
come purulent,  it  has  lost  a  great  deal  of 
its  virulence,  at  least  to  the  same  indi\'idual 
in  whose  chest  it  has  formed.  In  other  words, 
it  has  become  cold.  We  know  from  experience 
that  the  longer  pus  has  been  retained  within 
a  certain  location  in  the  body,  the  less  \Tr- 
ulent  or  toxic  it  is.    We  may  therefore  con- 


BECK:   THE  EMPYEMA  PROBLEM 


387 


elude,  that  it  is  much  safer  to  defer  the 
operation  until  the  fluid  has  become  distinctly 
purulent,  although  it  is  perimissible  or  even 
advisable  to  withdraw  small  quantities  with 
a  small  cannula  to  relieve  distressing  symp- 
toms. 

CHOICE      OF      OPERATION,       AN-ESTHESIA, 
DRAINAGE 

The  simplest  operation  must  appeal  to 
us  as  the  most  desirable.  The  method  advo- 
cated' by  Major  Hugh  McKenna.  of  Chicago, 
appears  to  be  the  simplest.  It  consists  in 
introducing  a  catheter  size  No.  14F.  by  means 
of  a  trocar  or  cannula,  just  large  enough  to 
thread  the  catheter  into  the  pleural  cavity. 
As  soon  as  the  pus  escapes  through  the  cathe- 
ter the  cannula  is  withdrawn;  about  100 
cubic  centimeters  of  the  pus  is  then  with- 
drawn by  means  of  an  aspiration  glass  syringe. 
If  the  pus  is  too  thick  for  aspiration,  a  small 
amount  of  neutral  solution  of  chlorinated 
soda  (Dakin's  solution)  is  allowed  to  run  in, 
which  dilutes  the  pus  and  renders  it  easier 
to  withdraw.  My  reasons  for  endorsing  this 
method  are  the  following:  First,  the  operation 
is  so  simple  that  the  patient  takes  no  more 
risk  than  in  the  ordinary  probatory  punc- 
ture. Second,  the  wound  produced  by  this 
op>eration   is   so   small   and   the   catheter   is 

'  J.  Am.  M.  Ass..  igi8.  Aug.  ji,  jjj. 


Fig.  17.   The  four  types  of  syringes  generally  employed: 

a,  blunt  tip  glass  syringe,  employed  in  most  cases  of  sinus; 

b,  glass  syringe  with  long  nozzle,  suitable  for  empyema 
cases;  c,  dental  metal  syringe  used  in  small  sinuses  about 
the  teeth  and  for  pyorrhtEa;  d,  metal  syringe,  olive-shaped 
tip.  used  in  rectal  fistula  and  small  sinuses  elsewhere. 

hugged  by  the  tissues  so  closely  that  an  in- 
fection of  the  wound  is  not  likely  to  take 
place.  Third,  the  fluid  can  be  withdrawn 
gradually^ — about  roo  cubic  centimeters  every 
24  hours,  without  allowing  any  air  to  enter 
the  cavity,  thus  preventing  a  pneumothorax. 
For  this  reason  a  clamp  should  be  placed  on 
the  catheter,  during  intervals  of  evacuation. 
The  lung  is  likely  to  re-expand  gradually  as 
the  amount  of  fluid  within  the  pleura  dimin- 
ishes. However,  even  this  operation  should 
not  be  performed  in  the  very  acute  stages, 
while  the  fluid  is  still  serous,  because  at  that 
stage  the  lung  itself  is  in  an  acute  state  of 
pneumonia  and  should  therefore  remain  un- 
disturbed. By  permitting  a  lung  which  is 
acutely  inflamed  to  expand,  we  open  widely 
the  door  for  death.  Whether  the  drainage 
of  pus  in  the  cases  thus  treated  will  persist 
or  whether  pus  will  reaccumulate  after 
closure  the  future  only  will  tell.  So  far  the 
reports  have  been  very  favorable  but  it  is 
rather  early  to  pass  judgment. 

The  counter-drainage  method.  At  the  North 
Chicago  Hospital    we  have  during  the  past 
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Fig,  18.  Fig.  n 

Fig.  18.  Technique  in  injecting  pleural  sinuses. 
Fig  19.  Illustrates  the  application  of  adhesive  plaster 
around  tlie  granulating  wound. 

five  years  employed  a  method  of  draining 
empyema  which  proved  most  satisfactory. 
It  was  introduced  by  Dr.  George  Dohrmann 
and  carried  out  in  some  30  cases,  with  only 
I  death.  (A  child  died  suddenly  on  the  fourth 
day  after  operation,  cause  unknown.)  The 
remaining  cases  closed  without  any  recurrence. 
The  method  is  the  following:  A  section  of 
about  one  inch  of  the  eighth  or  ninth  rib  is 
resected  posteriorly  under  local  ansesthesia. 
The  pleura  is  exposed  and  incised  about  one- 
half  of  an  inch.  Before  any  pus  can  escape, 
the  index  linger  is  pushed  through  into  the 
pus  cavity,  thus  almost  entirely  blocking 
the  opening  against  escape  of  pus.  A  curved 
artery  foceps  is  then  inserted  along  the 
index  finger  and  directed  anteriorly  and 
downward  to  the  lowest  point  of  the  empyema 


[i(Cas 


.  Single   drainage    before    skio-sliding   opera- 
I). 


cavity.  Pressing  the  tip  of  the  forceps  against 
the  inner  chest  wall,  between  the  ribs,  will 
raise  the  skin  and  indicate  the  place  for  the 
counter  incision,  which  is  quite  easily  made 
under  local  ana;sthesia  by  the  assistant.  A 
soft  rubber  catheter,  No.  iz  or  14,  is  then 
grasped  with  the  forceps  and  pulled  through. 
This  catheter  has  three  or  four  small  openings 
in  the  center.  A  large  size  rubber  tube  is 
then  slipped  over  the  catheter  and  introduced 
into  the  drainage  opening  of  the  resected  rib. 
This  rubber  tube  is  sewed  to  the  skin,  so  as 
to  make  it  airtight.  A  glass  connecting  tube 
is  then  fitted  into  the  large  rubber  tube, 
which  drains  the  pus  into  a  flask,  either 
through  suction  or  natural  gravity.  The 
patient  is  allowed  to  sit  in  a  recumbent  posi- 
tion In  bed  immediately  after  the  operation. 


V-shape  .  .    _.  __ 

obtuse  lateral  flaps.     X-shape 
of  nearly  equal  size  and  shape. 


skin-sliding  operation: 

long  upper   flap;   b.  and  c, 

It  riftht:  4  flaps 


Fig.  22.   Sketch  illustrating  the  theory  of  the  rL„ 

Eion  of  the  skin  underneath  the  adhesive  plaster:  a,  margin 
of  growing  epithelium;  aa, normal  skin;  A. adhesive  cover- 
ing edges  of  skin  and  granulation;  c.  granulating  surface. 
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I  growth  of  skin  Jig.  44.   Roentgenogram  of  Case  i.  showing  size   oC 

cavity,  partly  filled  wjtii  pus.  Patient  in  sitting  posture. 


Four  days  later  the  large  tube  should  be 
removed;  the  catheter  remains  in  place  and 
drains  from  both  sides  for  two  weeks.  By 
this  time  the  discharge  has  usually  greatly 
diminished  and  we  are  ready  for  a  new  step 
in  the  after-treatment. 

A  tape  about  one-quarter  of  an  inch  in 
width  is  attached  to  one  end  of  the  catheter 
by  means  of  a  silk  thread  and  the  catheter  is 
withdrawn,  thus  pulling  the  tape  into  its 
place.  This  tape  then  serves  as  a  drain  for 
the  cavity,  simliar  to  that  of  a  "seton." 
The  tape  is  soaked  in  a  20  per  cent  argyrol 
solution  before  its  introduction.  This  tape  is 
left  in  the  cavity  until  the  discharge  of  pus 
ceases,  and  this  has  been  the  result  in  practi- 
cally every  case  in  which  this  method  has 
been  employed. 

The  three  steps  of  the  after-treatment  are 
illustrated  in  Figures  11,  12,  and  13. 

I  would  place  this  operation  second  to 
that  recommended  by  Major  McKenna,  be- 
cause it  is  not  quite  as  simple  as  his.  I  de- 
scribe it  here  because  the  end-results  of  the 
counter-drainage  operation  have  been  so 
satisfactory,  and  should  this  simple  drainage 
by  means  of  a  catheter  not  accomplish  the 
final  results,  the  counter-drainage  operation 
would  then  be  the  one  most  likely  to  be 
adopted. 

In  regard  to  simple  drainage  such  as  we 


have  been  accustomed  to  do,  I  wish  to  offer 
a  few  suggestions:  first,  that  the  most  advan- 
tageous location  for  introducing  drainage  is 
posterior  and  as  low  as  possible,  preferably 
the  ninth  rib,  providing  it  is  certain  that  the 
cavity  extends  that  low.  If  the  angle  of  the 
diaphragm  and  chest  wall  is  obliterated  by 
adhesions,  the  insertion  of  the  tube  may  have 
to  be  higher  and  the  eighth  or  seventh  rib  may 
be  chosen  of  necessity,  but  by  all  means  it 
should  be  done  posteriorly.  I  recommend 
posterior  drainage  for  two  reasons:  It  is  the 
most  desirable  point  for  draining  in  the  lying 
as  well  as  the  sitting  posture.  Most  of  the 
chronic  persistent  sinuses  after  resection  that 
have  come  under  my  observation,  have  been 
on  the  anterior  chest  wall,  along  the  fourth 
or  fifth  rib,  or  in  the  axillary  line,  sometimes 
as  high  as  the  arm  pit.  Very  few  cases  persist 
in  draining  when  the  opening  has  been  made 
very  low  posteriorly. 

In  introducing  a  large  rubber  tube,  care 
should  be  taken  that  it  does  not  protrude 
too  far  into  the  pleural  cavity.  It  it  can  be 
fixed  so  that  it  is  just  level  with  the  inner 
chest  wall,  it  will  prevent  the  friction  of  the 
lung  against  the  edge  of  the  rubber  tube. 
The  suction  method  for  re-expansion  of  the 
lung  is  to  be  highly  recommended,  but  it 
must  be  done  systematically  and  without 
any  undue  force. 
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Fig.  15.  Fig.  i6. 

Fig.  15.  Condition  before  operation,  with  sketch  ot 
proposed  Y-sliape  incision  (Case  a). 

Fig.  16.  Skin  flap,  muscles  and  fatstitl  attached;  raised, 
and  pus  cavity  opened.   The  floating  pus  is  clearly  seen. 

Local  aniEsthesia  should  be  employed 
almost  exclusively.  I  shall  not  waste  any 
time  in  describing  the  technique  of  resection 
of  the  rib  for  empyema,  but  I  cannot  refrain 
from  mentioning  one  point  which  has  been 
very  helpful  to  me,  namely,  instead  of  making 
a  straight  incision  over  the  rib  which  is  to 
be  resected,  I  make  a  curved  incision  and 
thus  the  field  is  opened  up  and  the  operation 
performed  much  more  qucikly. 

RAPID    CLOSURE   IN    AFTER-TREATMENT 

What  shall  be  done  to  produce  disinfection 
and  closure  of  the  pleural  cavity  in  the  short- 
est possible  time? 

The  flushing  of  empyema  cavities  with 
disinfecting  fluids  was  extensively  used  until 
about  fifteen  years  ago.  Weak  solutions  of 
permanganate  or  iodine  or  boric  acid  were 
the  favorite  solutions  employed.  The  practice 
was  then  discontinued  until  during  recent 
years  when  Doctor  Carrel  renewed  the  interest 
of  the  profession  in  this  treatment  by  showing 
his  good  results  from  flushing  infected  wounds 
and  pus  cavities  with  what  is  now  known  as 
the  Carrel-Dakin  solution.  The  pros  and 
contras  for  this  method  are  very  numerous. 
The  method  is  on  trial.    Judging  from  the 


reports  in  the  literature  the  results  will 
justify  its  employment  in  the  future.  Per- 
sonally I  have  had  too  little  experience  with 
it  to  justify  any  definite  conclusions  of  my 
own.  As  to  its  technique  I  refer  the  reader 
to  the  description  by  the  Empyema  Com- 
mission' in  its  report  in  the  Journal  of  the 
American  Medical  Association.  One  of  the 
most  important  advantages  of  the  use  of 
Dakin's  solution  which  I  have  observed  in 
the  cases  in  which  I  employed  it,  was  its 
solvent  action  on  fibrinous  adhesions  of  the 
lung.  It  was  noted  that  many  cases  of 
empyema  which  had  recovered  retained 
blocited-off  abscess  cavities  due  to  fibrinous 
adhesions  of  the  lung.  The  employment  of 
the  Carrel-Dakin  solution  dissolved  these 
adhesions  J  and  the  pus  cavity  was  thus 
opened,  emptying  its  pus  into  the  main  cavity, 
from  which  it  drained  freely.  This,  no 
doubt,  saved  a  great  many  from  secondary 
operations.  I  desire  to  illustrate  a  typical 
case  of  this  nature: 

.\  man  of  thirty,  previous  health  good,  became 
suddenly  ill  with  an  infection  of  his  throat.  Severe 
pneumonia  followed.  The  temperature  was  103 
to  105"  for  10  days, at  the  end  of  which  time  the  left 
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chest  was  filled  with  a  l^uid.  After  probatory 
puncture  (pus  with  numerous  streptococci),  an 
inch  of  the  ninth  rib  was  resected  posteriorly  under 
local  anxsthesia;  a  counler-opening  was  made  at 
the  same  time  anteriorly,  and  a  large  perforated 
catheter  was  introduced,  passing  through  both 
openings.  This  drainage  was  kept  up  for  two 
weeks.  The  patient  improved  rapidly,  the  pus 
gradually  becoming  thicker  and  more  purulent. 
The  catheter  was  then  removed  and  the  cavity 
injected  with  300  grams  of  bismuth  paste,  a  mixture 
containing  10  per  cent  bismuth  subnitrate  and  go 
per  cent  vaseline.  A  set  of  siereorocntgenograms 
was  taken  with  the  patient  in  a  horizontal  position. 
From  a  single  roentgenogram  we  would  judge  that 
the  entire  left  chest  cavity  is  filled  with  the  mixture. 
The  stereoscopic  set  of  roentgenograms,  however, 
dehnitely  proves  that  this  is  not  the  case.  We  note 
that  the  mixture  simply  gravitated  to  the  posterior 
surface  of  the  pleural  cavity,  producing  a  shadow 
covering  the  greater  part  of  the  left  chest.  (Plate 
I.)  The  mixture  does  not  fill  the  entire  depth  of 
the  pleural  space;  the  heart  and  the  retracted  lung 
are  in  front  of  it.  This  fact  can  only  be  visualized 
by  the  stereoscopic  roentgenogram,  the  single  plate 
is  mbleading.  The  interesting  finding  of  another 
abscess,  and  proof  of  this  is  given  in  another  roent- 
genogram, patient  in  the  sitting  posture  (Fig.  14). 
The  bismuth  mixture  has  now  gravitated  downward 
and  left  the  upper  two-thirds  of  the  cavity  empty 
and  thus  transparent.  The  mixture  accumulated 
at  the  bottom,  giving  a  square-shaped  shadow,  A. 
We  note,  however,  that  a  portion  of  the  mixture 
has  been  retained  in  a  pocket  in  the  upper  anterior 
portion  of  the  chest.  It  evidently  ran  anterior  to 
the  lung  at  the  apex.  The  mixture  here  gives  a 
distinct  outline  of  a  locked-olT  abscess,  with  a  dis- 
tinct waterline  mark  on  its  upper  margin,  B.  Such 
roentgenograms  as  this  are  essential  for  a  correct 
diagnosis  and  greatly  facilitate  the  treatment. 

It  will  depend  upon  the  final  results  whether 
the  irrigating  method  will  become  a  perma- 
nent armamentarium  in  the  treatment  of 
these  cases.  We  mtist  take  into  account, 
that  heretofore  we  have  been  accustomed  to 
promise  our  patients  a  closure  of  an  empyema 
in  at  least  19  out  of  20  cases  and  this  was 
done  when  we  treated  them  by  simple  drain- 
age without  irrigation.  If  the  irrigating 
methods  will  produce  better  results  than  that, 
they  will  retain  their  place;  if  the  percentage 
of  discharging  sinuses  will  be  larger  than  be- 
fore, the  profession  will  be  tempted  to  return 
to  simple  drainage  without  irrigation.  We 
must  not  be  misled  by  some  adverse  reports  on 
the  Carrel-Dakin  solution,  for  it  is  quite 
possible  that  some  did  not  obtain  the  desired 
results  because  they  did  not  follow  the  tech- 


nique laid  down  by  Carrel  in  its  finer  details. 
If  one  desires  to  employ  another  man's 
method,  he  must  follow  it  to  the  letter  and 
not  try  to  make  modifications  of  his  own. 
I  believe  this  has  been  the  case  in  the  use  of 
the  bismuth  paste  method  of  treating  sinuses. 
It  is,  of  course,  possible  that  the  type  of  cases 
with  which  we  are  dealing  now  will  not 
yield  the  same  good  results  with  simple 
drainage  as  the  cases  did  in  former  years, 
but  since  there  has  been  no  trial  made  of 
simple  drainage  on  as  large  a  scale  as  that  of 
the  flushing  method  with  Carrel-Dakin  solu- 
tion, the  question  is  open  to  investigation. 

The  cases  which  do  not  yield  to  the  flushing 
method  should  be  treated  with  the  injections 
of  bismuth  paste.  It  is  unnecessary  here  to 
go  into  this  method  of  treatment  in  detail, 
since  I  have,  from  time  to  time,  published 
the  technique  as  well  as  the  results  obtained, 
but  since  empyema  is  now  so  prevalent  and 
the  use  of  the  paste  will  probably  be  much 
greater  in  these  cases  than  ever  before,  I 
believe  it  will  be  of  advantage  to  give  some 
of  the  imprortant  points  in  the  correct  tech- 
nique, which  is  so  essential  for  the  attainment 
of  good  results.  The  injection  of  bismuth 
paste  serves  two  purposes,  first  diagnostic, 
second  therapeutic. 

Diagnostic  points.  The  various  shapes  of 
these  empyema  cavities  can  be  best  visual- 
ized by  filling  them  with  bismuth  paste  and 
then   taking  a  set  of  stereoroentgenograms. 
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Such  roentgenograms  will  give  a  clear  picture 
of  the  size,  location,  and  depth  of  these  cavi- 
ties. Studying  them  we  can  define  with 
accuracy  the  boundries  and  anatomical  re- 
lations of  the  cavity  and  thus  plan  our 
operation  and  treatment  accordingly.  In 
some  cases  the  pleural  surfaces  adhere  and 
nearly  obliterate  the  entire  pleural  space  and 
leave  a  long  sinus  leading  into  a  pocket  not 
larger  than  a  crab-apple  (Fig.  15).  The  in- 
jection of  bismuth  into  the  sinus  will  like- 
wise give  a  clear  picture  of  the  existing  condi- 
tions. In  some  instances  roentgenograms  will 
show  a  straight  channel  from  the  skin  open- 
ing in  the  chest  wall  leading  directly  into  a 
bronchus,  which  indicates  that  the  pre- 
existing cavity  has  shriveled  down  to  a 
straight  sinus,  but  did  not  close  on  account  of 
the  communication  with  the  bronchus. 

The  introduction  of  the  catheter  into  an 
empyema  for  the  purpose  of  estimating  the 
extent  or  size  of  the  cavity  is  not  a  reliable 
one.     I  prove  this  by  exhibiting  Plate  II. 

In  this  particular  experiment  I  have  intro- 
duced two  catheters  alongside  of  each  other 
into  the  opening,  in  order  to  ascertain 
whether  they  will  lie  parallel  after  introduc- 
tion. A  view  of  the  stereoscopic  roentgen- 
ogram clearly  demonstrates  the  fallacy  of 
trying  to  ascertain  the  boundaries.  One  of 
the  catheters  runs  up  into  the  apex  and  makes 
a  small  curve  and  the  other  curls  upon  itself 
and  points  downward  after  it  has  reached 
halfway  into  the  empyema  cavity. 

Multiple  abscesses  in  the  lung  may  be 
shown  by  injecting  them  with  bismuth  paste, 
even  if  they  communicate  with  the  bronchi, 
because  they  very  often  communicate  and 
septa  only  separate  these  cavities  (Fig.  16). 
I  also  wish  to  illustrate  a  case  in  which  two 
abscesses,  one  above  the  other,  distinctly 
outlined,  which  do  not  communicate,  appear 
in  one  lung  (Plate  III). 

To  determine  the  presence  of  a  communi- 
cation between  the  abscess  cavity  and  the 
bronchus  the  injection  of  bismuth  paste  is 
most  dependable,  because  the  patient  will 
cough  up  the  mixture.  As  soon  as  the  existing 
cavity  has  been  completely  filled,  the  over- 
flow will  penetrate  into  the  bronchus  and  the 
patient  will  get  a  coughing  spell  during  which 


he  will  eject  some  of  the  paste.  A  word  of 
caution  is  here  necessary,  namely,  that  the 
paste  should  in  such  case  be  injected  very 
slowly  and  the  patient  asked  not  to  inhale 
during  this  injection,  for  he  may  aspirate 
some  of  the  mixture  into  the  other  side  of 
the  lung,  while  it  is  passing  up  through  the 
trachea.  It  may  also  produce  a  choking  spell 
if  a  large  amount  of  the  paste  is  forced  into 
the  trachea.  For  this  reason  the  mixture 
must  be  liquid.  We  realize  that  as  the  trachea 
is  several  inches  long  and  its  lumen  not  very 
wide,  it  is  very  easy  to  clog  up  this  lumen  by 
a  column  of  thick  paste  and  the  patient  would 
be  unable  to  inspire  any  air  whatsoever. 
When  there  is  an  accumulation  of  pus  in  the 
abscess  cavity  the  paste  mixture  will  displace 
this  pus,  drive  it  into  the  bronchus,  and  the 
patient  will  cough  up  a  quantity  of  pus  be- 
fore any  paste  will  appear  in  the  expectora- 
tion. 

It  is  of  course  absolutely  necessary  that 
when  a  foreign  body  is  the  cause  of  the  abscess 
that  it  be  locaUzed  before  any  treatment  is 
attempted.  Here  the  stereoroentgenogram  is 
ahnost  indispensable  for  the  determination  of 
the  exact  location  of  the  foreign  body.  An 
extensive  study  of  this  subject  will  be  found 
in  my  publication  entitled,  "The  Localization 
of  Foreign  Bodies  by  means  of  Stereoroentgen- 
ograms,"  published  in  the  Stereo-Clinu^  in 
191 7.  Without  the  help  of  stereoroentgen- 
ograms  I  should  have  been  very  much  handi- 
capped. These  have  been  a  most  useful 
adjunct  in  my  armamentarium  for  the  treat- 
ment of  chronic  empyema. 

After  a  satisfactory  anatomical  diagnosis 
has  been  made  by  means  of  these  roentgen- 
ograms, the  next  step  is  to  ascertain  the 
character  and  quantity  of  the  discharge. 
In  some  cases  it  is  a  green,  foul-smelling  pus, 
in  some  a  serous,  semipurulent  fluid  re- 
sembling dirty  dishwater;  in  others  a  creamy, 
or  chocolate-colored  thick  pus.  The  color 
of  the  pus  depends  very  often  upon  the  sub- 
stances which  have  been  used  in  the  treat- 
ment. Irrigations  of  permanganate  or  silver 
nitrate  especially  change  the  character  and 
color  of  the  secretion.  We  invariably  take 
a  culture  and  smear  of  the  pus  and  whenever 
it   seems    necessary   we   inject  one   or  two 
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guinea  pigs  with  a  lo  per  cent  solution  of  this 
pus.  In  practically  all  the  cases  we  find  the 
staphylococcus;  in  addition  to  this  we  find 
the  streptococcus  in  about  20  per  cent  of  the 
cases.  The  tubercle  bacillus  is  rarely  found 
in  the  secretion,  even  in  the  cases  in  which  the 
empyema  is  positively  of  tuberculosis  origin. 

We  have  made  one  remarkable  observa- 
tion in  this  connection,  namely,  that  in  the 
cases  known  to  be  of  tuberculous  origin  in 
which  tubercle  bacilli  could  not  be  found 
in  the  secretions,  the  bacilli  would  appear 
after  injecting  the  cavity  with  bismuth  paste 
and  were  then  present  within  24  hours  in 
very  large  numbers  in  each  smear  preparation, 
often  as  many  as  a  hundred  in  each  field. 
This  surprising  finding  was  verified  in  a 
number  of  cases  during  the  past  ten  years. 
These  tubercle  bacilli,  however,  differ  some- 
what in  their  appearance  and  staining  quali- 
ties from  those  which  we  usually  find  in 
tuberculous  sputum;  they  are  beaded,  re- 
sembling somewhat  a  miniature  chain  of 
streptococci,  staining  also  much  darker  than 
the  tubercle  bacillus  usually  does.  The 
number  of  these  bacilli  gradually  diminish 
and  within  2  or  3  weeks  the  secretion  will 
be  free  from  the  same. 

My  explanation  for  the  appearance  of 
these  bacilli  after  the  injection  is  the  following: 
The  tubercle  bacilli  live  within  the  walls  of 
the  sinuses  or  the  abscess  wall  and  not  in  the 
secretions.  It  requires  a  local  leucocytosis 
to  provoke  their  exit.  The  injection  of  a 
substance  like  bismuth  subnitrate  produces  a 
leucocytosis  within  the  walls  and  by  this 
means  the  bacilli  are  carried  out  in  the  dis- 
charge. I  am  of  the  opinion  that  the  modus 
operandi  consists  in  a  battle  between  the 
tubercle  bacilli  and  the  leucocytes,  resulting 
in  the  death  of  the  bacilli  and  their  expulsion 
into  the  secretions.  Possibly  the  same  may 
be  true  in  the  case  of  other  micro-organisms 
and  this  would  in  a  degree  account  for  the 
surprisingly  rapid  sterilization  of  large  in- 
fected cavities.  I  have  as  yet  no  confirmatory 
laboratory  evidence  of  the  above  theory, 
but  the  theory  seems  plausible  and  is  sup- 
ported by  clinical  evidence. 

Therapeutic  points.  Bismuth  paste  treat- 
tnent.    This  is  the  most  conservative  and  at 


the  same  time  the  most  effective  treatment  of 
these  chronic  discharging  sinuses  of  the  chest. 
This  opinion  is  not  based  alone  on  my  own 
experience  in  over  1 50  cases  but  from  reports 
and  observations  of  many  large  hospitals 
in  this  country  and  abroad,  as  well  as  from 
my  observations  at  the  Great  Lakes  Base 
Hospital.  By  this  time  the  bismuth  method 
is  well  known,  and  the  results  from  its  employ- 
ment and  its  dangers  are  well  defined.  After 
ten  years  of  trial  it  has  retained  its  place  and 
.is  employed  more  extensively  now  than  ever. 
The  reports  in  the  literature  indicate  that  at 
least  four  out  of  five  cases  of  the  very  old 
neglected  suppurative  empyemata  or  lung 
abscesses  may  be  cured  by  this  simple 
procedure.  Ochsner,  of  Chicago,  reported  to 
the  American  Surgical  Association  on  June 
4,  1909,  14  cases  of  empyema,  all  of  which 
had  been  operated  upon  (two  by  Estlander's 
operation)  with  sinuses  in  all  cases  persisting 
nevertheless.  He  applied  the  bismuth  paste 
in  each  of  these  cases,  with  the  result  that 
12  cases  healed  completely  and  two  were  still 
under  treatment  at  the  time  and  very  much 
improved;  others  have  reported  equally 
good  results.  In  my  own  series  of  150  cases 
approximately  80  per  cent  were  cured  by 
the  bismuth  injection  treatment  alone. 

Technique  of  bismuth  paste  treatment. 
Before  the  treatment  is  instituted  a  set  of 
stereoroentgenograms  of  the  entire  chest 
(plate  size  14x17)  should  be  taken  in  order 
to  visualize  if  possible  the  retracted  limg, 
adhesions,  thickened  pleura,  or  discover 
foreign  bodies  if  such  be  present.  The  qavity 
is  then  injected  with  a  10  per  cent  bismuth- 
vaseline  paste.^ 

When  the  cavity  or  sipus  is  completely 
filled  with  this  mixture,  another  set  of  stereo- 
roentgenograms is  taken.  This  set  will  illus- 
trate the  exact  size^  of  the  cavity  and  its 
relation  to  the  ribs  and  other  structures  in 
the  chest.  The  second  set  of  stereoroentgen- 
ograms shows  that  the  cavity  is  entirely 
filled  with  bismuth  and  usually  marks  the 
inner  boimdary  of  the  cavity  formed  by 
thickened  pleura.  The  sizes  and  shapes  of 
these  cavities  vary  greatly;  no  two  are  alike. 

1  In  fonner  years  I  employed  a  mixture  containing  ^o  per  cent  bismuth 
subnitrate.  but  found  tnat  the  above  mixture  produces  equally  good 
results  ana  is  not  likely  to  cause  bismuth  absorption. 
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The  paste  is  not  supposed  to  be  retained 
in  the  cavity  and  allowed  to  remain  there 
for  absorption.  Many  have  the  idea  that  the 
paste  serves  as  a  filling  substance  to  obliterate 
dead  space.  This  is  an  error  which  might 
lead  to  serious  complications,  especially 
bismuth  intoxication.  The  paste  is  to  re- 
main about  two  to  five  days  and  if  it  does 
not  spontaneously  escape,  it  should  be 
drawn  out  by  means  of  a  catheter  attached 
to  a  suction  syringe. 

In  order  that  the  mixture  may  be  correctly 
prepared,  I  here  include  a  formula  and  rules 
by  which  it  has  been  prepared  at  the  North 
Chicago  Hospital  for  the  past  twelve  years. 

Apparatus. 

1.  Bismuth  subnitrate,  C.  P. 

2.  Yellow  vaseline  (best  grade). 

3.  White  wax. 

4.  Large  porcelain  mixing  bowl. 

5.  Spoon. 

6.  Large  enamel  jar  with  cover  for  storing  paste. 

7.  Several  small  enamel  jars  with  covers  for  liquefying 
paste  at  time  of  use. 

8.  Adhesive  straps  for  the  covers  of  the  jars,  to  keep 
moisture  and  dirt  from  contaminating  the  paste. 

9.  Water  bath  for  heating  paste. 

10.     Sterile   rubber  gloves,   towels,   etc.,   for  aseptic 
technique. 

Bismuth  paste  is  a  ten  per  cent  mixture,  one 
part  of  bismuth  subnitrate  to  nine  parts  of  vaseline 
with  a  small  amoimt  of  white  wax  (2  ounces  to  10 
pounds  of  paste).  The  mixing  bowls,  jars,  and  spoon 
are  sterilized;  the  vaseline  is  sterilized  for  20  min- 
utes in  the  original  container  in  the  autoclave. 
The  bismuth  subnitrate  is  sterile  when  it  comes  from 
the  manufacturer  and  so  does  not  have  to  be  re- 
sterilized.  The  mixing  bowls  and  jars  must  be 
absolutely  dry,  as  the  slightest  amount  of  water 
produces  a  curdling  of  the  paste. 

The  bismuth  subnitrate  is  poured  into  the  mixing 
bowl  and  all  lumps  smoothed  out  with  the  spoon. 
A  sufficient  amoimt  of  vaseline,  which  is  still  in 
a  liquefied  condition  from  the  sterilizing,  is  slowly 
poured  into  the  bismuth,  to  make  a  stiff  pa^te. 
This  mixture  is  then  stirred  for  an  hour  until  it 
is  a  smooth,  bright  yellow,  homogeneous  paste. 
This  is  the  most  important  step  in  the  process  and 
if  not  carried  out  carefully,  the  paste  will  not  be 
homogeneous. 

To  the  balance  of  the  nine  parts  of  the  liquefied 
vaseline,  a  small  amount  of  white  wax,  which  has 
been  heated  to  liquefaction  is  added  (2  ounces  to 
10  pounds)  and  then  this  mixture  is  gradually 
added  to  the  thick  paste,  stirring  it  constantly. 
The  resulting  product  should  be  a  light  yellow, 
smooth,  homogeneous  paste,  which,  on  cooling, 
becomes  congealed  without  the  precipitation  of 
the  bismuth. 


At  the  time  of  use,  small  amounts  of  this  paste 
(8  to  10  ounces)  are  transferred  to  small  jars,  in 
which  the  paste  is  liquefied  and  from  which  it  is 
used.  These  jars  should  not  be  more  than  half 
full  and  great  care  should  be  taken  not  to  get 
any  water  into  the  paste  while  heating  it. 

The  syringes  that  are  used  are  both  glass  and 
metal  (Fig.  17);  the  barrel  holding  from  one-half 
to  two  ounces  of  paste.  These  syringes  have  dif- 
ferent shaped  points  and  nozzles,  according  to  the 
demands  of  the  case.  The  S3rringes  are  sterilized 
and  kept  in  sterile  towels  imtU  they  are  to  be  used, 
when  they  are  filled  with  liquefied  paste. 

The  treatment  should  be  controlled  by 
repeated  bacteriological  examination  of  the 
secretions.  No  attempt  should  be  made  to 
irrigate  the  cavity  before  the  injection.  The 
patient  should  be  placed  in  such  a  recum- 
bent position  that  the  sinus  opening  is  on 
the  highest  level.  This  will  allow  the  air 
to  escape  while  the  bismuth  is  being  injected. 
A  two-ounce  syringe  is  filled  with  the  lique- 
fied paste,  the  long  nozzle  of  this  syringe,  as 
shown  in  Figure  18,  is  introduced  into  the 
sinus  and  the  paste  slowly  injected  into  the 
cavity.  Upon  withdrawal  of  the  syringe 
some  bubbles  of  air  will  escape.  A  second 
syringe  full  is  introduced  in  the  same  manner 
and  as  a  rule  this  will  fill  most  of  the  smaller 
cavities,  which  is  indicated  by  the  overflowing 
of  the  mixture  from  the  sinus.  At  times, 
however,  it  requires  10  to  12  oimces,  or  even 
more,  to  fill  an  empyema.  No  attempt  is 
made  to  plug  the  opening  for  the  retention 
of  the  paste.  A  simple  sterile  dressing,  with 
a  snugly  fitting  bandage,  is  applied.  A  greater 
part  of  the  paste  will  escape  within  24  hours. 

The  first  injection  does  not  always  produce 
permanent  healing.  It  requires  at  times 
repeated  injections  during  several  months, 
but  whenever  the  discharge  changes  from  pus 
to  a  serous  character,  the  injection  should  be 
stopped,  because  healing  will  usually  follow. 
Only  when  the  discharge  continues  to  be 
purulent  should  we  consider  a  more  radical 
procedure. 

Causes  of  non-closure  of  drained  cases. 
I  have  tried  to  ascertain  why  some  cases 
respond  to  the  bismuth  treatment  and  why 
others  do  not  and  I  have  come  to  the  con- 
clusion that  whenever  the  cavity  holds  more 
than  200  grams  it  will  be  less  likely  to  heal 
by  bismuth  injections.     Cases  which  com- 
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municate  with  the  bronchi  are  also  more 
resistant  than  sunple  empyema.  Some  cases 
will  heal  shortly  after  the  injection  and  remain 
closed  for  a  year  or  two  and  the  patient  be  in 
good  health,  often  gaining  as  much  as  30 
pounds,  and  then  the  sinus  will  reopen.  The 
injections  are  then  to  be  repeated.  Closure 
usually  follows  for  another  year  or  two, 
and  the  patient  may  have  another  relapse 
after  a  long  period.  The  patient  often  prefers 
to  keep  up  treatment  in  this  way,  not  being 
much  inconvenienced  and  perfectly  well  in 
the  intervals. 

In  studsdng  a  large  series  of  cases  which 
failed  to  close,  the  following  causes  have 
been  found  to  be  the  factors: 

1.  In  many  cases  the  retracted  and  in- 
filtrated limg  tissue  cannot  expand  suffi- 
ciently to  fill  the  dead  space  existing  between 
itself  and  the  rigid  chest  wall.  Nature  tries 
to  diminish  this  space  by  contracting  the 
chest  wall,  so  that  the  ribs  almost  overlap 
and  in  many  cases  there  are  no  intercostal 
spaces  except  at  the  insertion  of  the  ribs 
at  the  spine.  The  diaphragm  very  often  is 
drawn  up  two  or  three  inches  in  ts  attempt 
to  obliterate  the  space.  The  pleura  also 
thickens  and  diminishes  this  space  to  a  cer- 
tain degree.  Nevertheless  there  often  remains 
a  cavity  holding  two  or  three  hundred  cubic 
centimeters  of  fluid. 

2.  The  pleura  often  contains  micro-organ- 
isms which  cannot  be  reached  by  flushing 
with  any  antiseptic  solution,  and  thus  the 
secretion  of  pus  continues  indefinitely. 

3 .  At  times  there  are  foreign  bodies  present, 
such  as  rubber  tubing,  which  has  slipped  in 
imknown  to  the  surgeon  and  remained  there, 
keeping  up  suppuration. 

4.  In  cases  of  abscess  of  the  limg,  the  ten- 
dency to  non-closure  is  greater  because  there 
is  usually  a  communication  with  the  bronchus, 
which  is  very  often  dilated,  and  reinfection 
of  the  abscess  cavity  after  drainage  keeps  up 
the  suppuration^ 

5.  These  chronic  suppurative  abscesses  are 
often  multiple,  and  when  one  or  two  are 
opened,  the  drainage  and  suppuration  per- 
sist in  many  small  recesses,  and  only  com- 
mimicate  through  the  branches  of  the 
bronchi. 


6.  In  abscesses  due  to  tuberculosis  of  the 
lung,  the  reason  for  non-closure  is  still  more 
apparent  when  we  consider  the  pathology 
of  the  tuberculous  lobe. 

Bearing  in  mind  these  various  causes  for 
non-closure,  the  treatment  in  each  case  will 
naturally  consist  in  removal  of  the  cause  if 
this  be  possible.  If  the  cause  is  not  re- 
movable, as  for  instance,  the  extreme  size 
of  the  pus  cavity,  we  are  face  to  face  with  a 
most  difficult  situation.  The  patient  has 
then  the  choice  either  of  enduring  his  trouble 
and  being  satisfied  with  daily  dressings  or 
of  taking  the  risk  of  an  extensive  operation. 

WHAT    SHALL   BE   DONE    WITH    CHRONIC    SUP- 
PURATIVE CASES  WHICH  PERSIST  IN  SPITE 
OF  TREATMENT? 

During  the  past  seven  years  I  have  em- 
plo]^d  a  method  of  obliterating  these  very 
large  cavities  or  those  which  persist  in  dis- 
charging on  account  of  communication  with 
the  bronchus,  which  I  believe  is  simpler  and 
less  dangerous  than  the  extensive  Estlander, 
Schede,  or  decortication  of  the  lung.  I  have 
described  the  same  in  full  in  the  March, 
1 918,  number  of  Surgery,  Gynecology 
AND  Obstetrics,  p.  259,  but  since  then  I 
have  introduced  new  features  in  this  opera- 
tion, and  in  order  to  make  the  subject  here 
complete  I  will  recapitulate  the  essential 
points  of  this  rather  new  procedure.  I  am 
informed  by  a  number  of  confreres  who  have 
already  employed  this  operation  that  they 
have  found  it  very  satisfactory. 

SKIN-SLIDING    OPERATION   FOR   EMPYEMA 

This  procedure  aims  at  the  obliteration 
of  the  pleural  space,  as  does  the  Estlander 
or  similar  operations.  It  differs,  however, 
in  this  respect,  that  in  the  skin-sliding  opera- 
tion we  transform  the  suppurating  cavity 
into  a  skin-covered  surface,  so  that  it  k  a 
continuation  of  the  outer  chest  wall,  while 
in  the  other  procedures  an  attempt  is  made 
at  re-expanding  the  lung  or  caving  in  of  the 
chest  wall  to  meet  the  retracted  lung. 

This  epidermization  of  the  exposed  lung 
is  accomplished  by  removing  as  much  as 
possible  of  the  muscles,  ribs,  and  the  thick 
parietal  pleura  over  the  pleural  dead  space. 
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exposing  thereby  the  retracted  lung  surface 
and  then  initiating  the  growth  of  skin  over 
the  exposed  lung  by  shifting  a  long  skin 
flap  into  the  deepest  recess  within  the  pleural 
space.  This  skin  flap  will  serve  as  a  starting 
point  for  the  regeneration  of  the  skin  from 
its  edges  until  the  entire  denuded  surface  is 
covered  by  an  epithelial  growth. 

The  regeneration  of  the  skin  from  the  edges 
will  take  place  only  if  we  prevent  the  granu- 
lations from  rising  too  high  above  the  level 
of  the  skin  edge,  and  for  this  purpose  we 
have  introduced  the  adhesive  plaster  method 
for  regeneration  of  the  skin  described  below. 

The  size  and  shape  of  the  skin  flap  should 
be  planned  beforehand  and  the  incision  made 
accordingly.  In  most  cases  I  have  employed 
a  Y-shaped  incision,  which  produces  really 
three  flaps,  as  shown  in  Figure  21.  Flap  A 
is  longer  and  narrower  and  is  intended  for  the 
deep  recess  in  the  apex,  while  flap  B  and 
flap  C  have  obtuse  angles  and  will  usually 
reflect  over  the  dome  of  the  diaphragm  and 
the  mediastinum.  In  other  cases  different 
incisions,  such  as  the  X  incision  or  the 
"trap-door"  incision  may  be  more  suitable. 
These  are  also  illustrated  in  Figure  21.  In 
order  to  review  the  technique  of  this  opera- 
tion, I  cite  from  my  previous  publication: 

The  patient  is  placed  in  a  semi-recumbent 
posture  and  is  anaesthetized  either  by  local 
or  general  anaesthesia.  Before  incising  the 
skin  a  rubber  catheter  is  introduced  into  the 
existing  sinus  and  kept  there  as  a  guide. 
The  incision  is  then  made  to  suit  the  individ- 
ual case,  choosing  one  of  the  incisions  illus- 
trated in  Figure  21.  The  flaps  at  first  contain 
the  skin,  fat,  and  muscles,  in  order  that  the 
skin  may  keep  its  circulation,  until  it  is 
ready  to  be  inserted.  Then  follows  the 
resection  of  as  many  ribs  as  seems  necessary 
to  expose  the  lung  to  its  fullest  extent.  Three 
to  five  is  usually  sufiicient.  This  should 
include,  as  a  rule,  the  third  rib,  because  this 
gives  us  access  to  the  deepest  part  of  the 
cavity  and  facilitates  the  insertion  of  the 
flap  into  the  same.  The  greater  part  of  the 
pectoral  muscles  must  often  be  divided  or 
dissected  to  make  the  exposure  sufficient. 
A  straight  incision  is  then  made  upward 
through  the  pleura,  starting  from  the  sinus 


in  which  we  have  placed  the  catheter  and 
carried  to  the  highest  point  possible,  up  to 
the  second  rib.  The  edges  of  the  thickened 
pleura  are  then  retracted  by  strong  Volsel- 
lum  forceps  and  the  cavity  inspected.  AU 
of  the  parietal  pleura  is  now  dissected  away 
dear  to  the  edges  of  the  dissected  ribs  on 
either  side,  but  no  attempt  is  made  to  peel 
off  any  of  the  visceral  pleura,  or  to  resect 
the  parietal  pleura  covering  the  first  or  second 
ribs  at  the  apex.  The  muscles  and  fat  are 
now  freed  from  the  skin  flap  and  cut  off. 
Hie  tip  of  the  skin  flap  is  then  grasped  by 
an  artery  forceps  and  carried  to  the  farthest 
point  upward  into  the  deepest  part  of  the 
cavity  so  that  its  raw  imdersurface  lies 
snugly  against  the  parietal  pleura  under- 
neath the  first  and  second  ribs.  Gauze  is 
I>acked  rather  tightly  against  it  to  keep  it 
in  place.  In  order  to  prevent  retraction  of 
the  skin  flap,  the  forceps  may  be  kept  in 
situ  for  24  hours,  the  gauze  packing  keeping 
it  in  place.  Another  precaution  may  be  taken 
by  fastening  the  skin  by  means  of  a  stitch 
taken  through  the  base  of  the  skin  flap  to 
the  tissues  over  the  second  or  third  rib.  It 
may  be  advisable  to  introduce  a  small  drain 
beneath  the  base  of  the  skin-flap  to  prevent 
the  possibility  of  suppuration  underneath  the 
flap.  At  this  stage  the  operation  is  completed. 
The  two  lower  skin-flaps  require  no  special  at- 
tention; they  will  adjust  themselves. 

During  the  entire  procedure  it  is  rarely 
necessary  to  use  any  suture  material.  The 
operation  should  not  take  more  than  100 
minutes,  in  the  more  extensive  cases,  and 
can  be  done  in  less  than  60  minutes  in  the 
less  extensive  ones. 

After-treatmenL  The  packing  should  not 
be  removed  for  48  hours.  By  this  time  the 
flap  will  be  firmly  adherent.  It  is  best,  however, 
to  take  the  precaution  to  keep  a  spatula 
in  contact  with  the  skin  flap,  so  that  it  will 
not  be  torn  off  in  removing  the  gauze.  The 
removal  of  dry  gauze  may  sometimes  be  so 
painful  as  to  necessitate  a  gas  anaesthesia 
and  for  this  reason  we  introduce  at  the  second 
dressing  gauze  strips  which  have  been  soaked 
in  vaseline.  Within  one  week  the  raw  sur- 
faces, including  those  which  have  been  caused 
by  the  denudation  of  the  skin,  will  be  covered 
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sufficiently  by  granulations  to  begin  the 
application  of  adhesive  strips  for  skin  re- 
generation.  The  method  is  as  follows: 

The  zinc  oxide  adhesive  plaster  as  an  aid 
to  skin  regeneration.  This  consists  in  pasting 
adhesive  plaster  strips  about  a  half  to  three- 
quarters  of  an  inch  in  width,  along  the  edges 
of  the  granulating  wounds,  so  that  the  margin 
of  the  skin,  as  well  as  the  granulation  surface 
is  covered  (Fig.  19).  The  adhesive  plaster 
serves  the  same  principle  that  wire  does  for 
a  vine;  the  granulations  will  be  kept  down 
to  the  level  of  the  margin  of  the  skin  and  the 
epithelial  cells  will  regenerate  along  the  under 
surface  of  the  adhesive  plaster  (Fig.  22). 
On  removing  the  first  dressing  of  the  adhesive 
strips  we  will  note  a  bluish  margin  along  the 
edges  of  the  skin,  which  represents  the  new 
growth  of  cells  during  the  twenty-four  hours. 
The  adhesive  plaster  is  not  put  on  at  the 
next  dressing  but  plain  gaufse  is  applied,  in 
order  to  give  the  newly  formed  growth  a 
chance  to  become  more  substantial.  Thus 
the  adhesive  plaster  is  applied  every  second 
dressing,  or  every  forty-eight  hours,  alter- 
nating with  gauze  dressings. 

It  has  been  questioned  whether  a  true 
regeneration  of  epithelial  cells  takes  place, 
since  some  of  the  new  formed  skin  resembles 
scar  tissue.  We  have  proved  beyond  doubt 
that  true  regeneration  of  epithelium  does 
take  place,  which  proof  will  be  published  in 
a  special  article.  However,  we  here  wish  to 
illustrate  the  microscopic  sections  of  some  of 
the  newly  formed  skin  removed  from  cases 
in  which  we  performed  secondary  operations 
in  which  epithelial  regeneration  took  place 

(Fig.  23). 

For  illustration  of  the  skin-fii^p  operation  I 
desire  to  cite  two  typical  cases: 

Case  i.  Chronic  empyema,  10  years'  duration, 
with  drainage.  Miss  F.  L.,  age  19,  developed  an 
empyema  on  the  right  side  at  the  age  of  9.  This 
was  drained  and  she  was  apparently  well  until 
she  was  14;  then  she  developed  fever  and  pain  in 
the  right  chest.  The  chest  was  reopened  and  large 
quantities  of  pus  evacuated,  whereupon  the  wound 
healed  up  again.  Shortly  after,  fever  again  developed 
and  it  was  then  advised  to  drain  permanently  as 
shown  in  Figure  20. 

She  came  under  the  care  of  my  brother,  Carl 
Beck,  in  June,  191 5.    Injections  of  bismuth  were 


tried  for  a  time  and  the  condition  improved  but 
the  cavity  was  so  extremely  large  that  a  permanent 
obliteration  could  not  be  expected.  (Fig.  24.) 
Therefore,  on  February,  191 6,  Carl  Beck  performed 
a  modified  Schede  operation.  A  circular  flap  and 
the  muscle  were  dissected  down  to  the  ribs  and  a 
part  of  the  fourth,  fifth,  sixth,  and  seventh  ribs 
was  resected  anteriorly.  The  pleura  was  then  incised 
at  the  seventh  rib,  where  drainage  had  been  estab- 
lished, and  the  incision  continued  up  to  the  third 
rib.  The  cavity  was  packed  with  several  pieces 
of  gauze  and  the  wound  temporarily  closed  with 
three  stitches  of  catgut. 

The  second  step  of  the  operation  was  done  ten 
days  later  and  this  consisted  in  trying  to  obliterate 
the  space  by  pressing  in  the  right  breast.  This 
procedure,  however,  was  not  found  effective,  since 
the  cavity  itself  reached  far  into  the  apex,  and  be- 
sides the  pleura  was  constantly  secreting  pus. 
He  therefore  decided  to  denude  the  skin  from  the 
breast,  making  a  large-size  flap,  amputating  the 
breast  and  the  pectoral  muscles  and  shifting  the 
skin  flap  up  into  the  apex.  This  was  done  in  May, 
1916.  No  attempt  made  to  produce  lateral  flaps. 

The  entire  denuded  area  was  left  uncovered  for 
the  adhesive  plaster  method  of  reconstruction  of 
the  skin  (Plate  IV).  Healing  took  place  rapidly 
and  with  the  aid  of  adhesive  plaster  the  entire 
cavity  was  now  lined  with  skin,  entirely  dry,  and 
the  girl  is  in  perfect  health  and  able  to  do  general 
housework.  She  has  no  deformity  of  the  spine, 
only  the  unsightly  depression  in  her  right  chest 
waU  (Plate  V),  which  of  course  is  only  visible  when 
she  is  imdressed. 

Case  2.  Chronic  empyema,  draining  3  years, 
complicated  with  acute  influenza-pneumonia. 

A  Biilgarian  laborer,  S.  K.,  age  33,  developed 
empyema  in  191 5,  and  drainage  was  performed  two 
weeks  after  an  illness  which  was  probably  pneu- 
monia. This  left  a  small  sinus  draining  anteriorly, 
as  shown  in  Figure  25. 

The  previous  treatment  of  this  case  consisted 
in  irrigations  and  also  injections  of  bismuth  paste 
(Fig.  28),  which  improved  it  for  six  months,  during 
which  time  the  sinus  was  closed  and  then  reopened. 
It  was  finally  decided  to  do  a  skin-sliding  operation. 
A  Y-shaped  incision  was  made,  such  as  is  shown 
in  Figure  25.  The  two  principal  steps  in  the  opera- 
tion are  illustrated  in  Figures  26  and  27.  The  first 
one  illustrates  the  resection  of  the  skin  flap,  includ- 
ing the  muscles  (for  those  are  not  to  be  removed 
until  the  skin  is  to  be  shifted  into  the  cavity), 
the  pleura  is  already  opened  and  we  notice  the 
floating  pus  within.  In  the  second  we  have  already 
dissected  away  the  muscles  and  widely  exposed 
the  pleural  cavity.  The  skin  flap  here  is  being 
held  up  by  two  forceps.  This  upper  flap  was  inverted 
and  pushed  against  the  under  surface  of  the  re- 
maining chest  wall,  thus  adhering  to  the  parietal 
pleura.  The  entire  cavity  was  then  packed  snugly 
with  gauze,  to  keep  the  skin  in  close  contact  with 
the  pleural  surface  and  favor  adhesion. 
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Subsequent  history.  The  patient  did  very  well 
for  five  days.  On  the  fifth  day  he  developed  all 
the  symptoms  of  influenzal  the  epidemic  in  the 
meantime  having  begun  in  Chicago  and  a  number  of 
the  nurses  as  well  as  patients  having  contracted 
the  disease,  Thte  temperature  rose  to  105^  and  106^ 
within  24  hours  and  all  the  symptoms  of  an  acute 
pneumonia  in  the  exposed  lung  developed.  We 
could  watch  the  inflammatory  condition  by  ocular 
inspection.  The  thickened  pleura  which  covered 
the  lung  at  the  time  of  operation  became  now  a 
transparent,  succulent  membrane  with  a  whitish 
covering,  congested  blood-veskels,  and  in  some 
portions  dark  spots  like  gangrenous  areas  were 
developed.  Twenty-four  hours  later  a  haemorrhage 
took  place  from  the  surface  of  the  lung,  which  was 
controlled  by  the  application  of  Mons^U's  solution 
and  the  lung  was  tightly  compressed  with  gauze, 
which  was  kept  in  place  by  adhesive  plaster. 

We  could  now  observe  the  progress  of  the  disease 
during  the  daily  dressings.  Haemorrhages  took 
place  during  the  dressings  sufficient  to  be  alarming. 
The  patient,  however,  did  not  succumb  to  this 
affection.  After  two  weeks  he  began  to  gain,  the 
lung  gradually  changing  to  its  former  appearance 
and  granulations  forming  aroimd  the  edges  of  the 
lung. 

I  illustrate  in  Plate  VI.  the  present  condition, 
the  case  being  still  in  the  hospital.  Regeneration 
of  the  skin  is  taking  place  rapidly,  so  that  I  expect 
a  complete  and  similar  result  as  in  the  former  case 
cited. 

COMMENTS 

This  method  of  treatment  of  apparently 
incurable  empyemata  is  still  in  the  develop- 
mental stage  and  will  no  doubt  be  developed 


to  greater  perfection,  but  I  am  certain  that 
it  has  a  great  many  advantages  over  the 
extensive  operations  which  have  hereto- 
fore been  performed  for  this  condition. 

Since  there  is  no  suturing  done  in  this 
operation  after  the  resection  of  the  rib  and 
excision  of  the  pleura,  the  operation  is 
completed  in  one-half  the  time  that  we  would 
require  in  the  Estlande^.  We  are  finished 
with  the  operation  just  about  the  time  when 
we  would  expect  to  have  the  greater  part  of 
the  work  before  us. 

SUMMARY 

1 .  The  treatment  of  empyema  has,  through 
the  occurrence  of  new  types,  become  a  new 
problem  and  on  accoimt  of  its  enormous 
prevalence  will  require  a  revision  and  mod- 
ification in  methods  of  treatment. 

2.  The  correct  treatment  of  the  early 
stages  will  prevent  the  majority  of  the 
chronic  suppurative  sinuses. 

3.  When  sinuses  persist  in  spite  of  all 
previous  treatment  the  bismuth  paste,  if 
correctly  applied,  wiU  eliminate  approxi- 
mately 80  per  cent  of  such  cases. 

4.  The  residue  of  such  cases  as  are  not 
amenable  to  the  bismuth  treatment  may 
be  cured  by  the  skin-sliding  operation,  pro- 
vided the  technique  is  followed  as  outlined 
in  this  paper. 
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By  H.  M.  RICHTER,  M.D.,  F.A.C.S.,  Chicago 


THE  treatment  of  perforated  duodenal 
and  gastric  ulcer  is  a  settled  problem  to 
most  surgeons;  to  the  student  of  the 
literature  of  the  subject  it  becomes  obvious 
that  each  has  settled  it  in  his  own  way,  and  that 
the  solutions  arrived  at  have  little  in  common 
except  the  necessity  for  closing  the  perforation. 
Based  on  a  personal  experience  of  17  cases, 
and  a  study  of  some  50  odd  cases  operated 
upon  in  Cook  County  Hospital  in  a  period  of 
five  years,  the  writer  offers  the  following 
suggestions: 

1.  The  peritonitis  resulting  from  a  gastric 
or  duodenal  perforation  is  but  slightly  if  at  all 
infective  during  the  first  hours  following  the 
accident  and,  therefore,  it  must  not  be 
treated  as  a  suppurative  process. 

2.  The  degree  of  patency  of  the  pylorus 
after  closure  of  the  perforation  alone  does  not 
determme  the  indication  or  otherwise  for  a 
gastro-enterostomy. 

3.  The  operators's  technique,  quite  ir- 
respective of  the  method  he  uses,  determines  in 
a  lugh  degree,  his  mortality. 

The  peritonitis.  The  normal  stomach  and 
duodenum  are  practically  sterile  much  of  the 
time.  In  the  presence  of  an  ulcer  this  is  not 
the  case,  but  the  amount  of  infective  material 
present  must  usually  be  very  slight.  It  is  a 
very  common  experience,  borne  out  by  the 
histories  of  the  cases  here  studied,  that  many 
of  the  patients  give  no  history  suggestive  of 
any  degree  of  pyloric  obstruction.  Not 
rarely  the  perforation  is  the  first  evidence  of 
the  presence  of  an  ulcer;  usually  the  history  is 
that  of  an  active  ulcer  of  the  tj^  likely  to  be 
accompanied  by  a  hyperacidity  and  rapid 
emptying  of  the  stomach.  The  ulcer  itself  is 
an  infective  process;  but  the  stomach  contents 
are  practically  sterile  and  when  emptied  into 
the  peritoneum  produce  the  violent  reaction  of 
a  chemical  irritant.  Some  years  ago  I  publish- 
ed a  report  of  a  case  in  which  there  was  a 
widespread  fat  necrosis,  and  some  experiment- 
al work  in  which  I  succeeded  in  producing  a 
typical  widespread  fat  necrosis  by  making  a 


perforation  of  the  duodenum.  Several  of  the 
cases  in  the  series  studied  in  this  paper  present 
such  a  peritonitis  with  fat  necrosis.  All  this 
reaction  is,  however,  a  chemical  reaction;  it 
calls  for  mechanical  emptying  of  the  peritoneal 
cavity.  The  one  thing  that  logically  is  to  be 
avoided  is  the  leaving  of  gauze  or  tubes  in  such  a 
peritoneum  for  drainage.  Such  drainage  must 
surely  entail  the  danger  of  infection  to  the 
already  badly  damaged  peritoneimi.  Where 
actual  solid  masses  of  food  are  present,  an 
incision  in  the  midline  below  should  be  made  of 
sufficient  length  easily  to  investigate  the  more 
dependent  parts  of  the  abdomen  and  remove 
them,  or,  if  too  numerous,  and  the  condition 
of  the  patient  forbids,  drainage  may  here  be 
instituted.  But  this  is  an  exceptional  occur- 
rence. It  has  not  occurred  in  my  own  experi- 
ence, though  the  perforation  often  follows  the 
ingestion  of  food,  and  some  particles  may  be 
found  in  the  peritoneum.  Wten  it  is  remem- 
bered that  in  the  vast  majority  of  cases,  the 
perforation  is  very  small  (less  than  5  milli- 
meters in  diameter),  it  will  be  readily  under- 
stood that  the  expression  "  the  peritoneum  was 
full  of  food"  is  usually  imaginative  rather 
than  descriptive.  That  drainage  cannot 
materially  aid  the  escape  of  solid  food  masses, 
and  that  in  my  cases  recovery  occurred  with- 
out such  drainage,  must  be  regarded  as  evi- 
dence of  a  positive  value  of  the  uselessness  of 
the  attempt  to  drain.  Drainage  instituted 
because  of  the  presence  of  solid  food  masses 
must  be  regarded  rather  as  a  safety  factor  in 
the  event  that  suppurative  peritonitis  should 
develop;  but  since  the  gauze  and  tubes  will 
surely  be  walled  oflf  from  the  fre^  peritoneal 
cavity  many  hours  before  the  development  of 
the  suppuration  that  they  are  intended  to 
relieve,  the  futility  of  the  procedure  must 
be  obvious.  In  my  earlier  cases,  in  which 
I  was  accustomed  to  drain,  I  was  struck 
by  the  obvious  ineffectiveness  of  the  proce- 
dure. Data  are  lacking  as  to  the  exact 
time  elapsing  between  the  perforation  and 
the  operation,  but  among   those  personally 


^Read  before  the  Western  Surgical  Association.  Chicago,  December.  zgiS. 
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operated  upon  one  was  twenty-five  hours  old. 
Among  the  records  of  Cook  County  Hospital, 
several  cases  are  included  in  which  the 
perforation  was  a  number  of  days  old;  in 
these  instances  the  perforation  must  have  been 
incomplete  giving  time  for  walling  off  processes 
to  develop.  Here  actual  suppuration  might 
easily  have  been  present  and  drainage  of  the 
local  abscess  justified. 

First,  then,  I  should  conclude  that  drainage 
is  almost  always  uncalled  for  in  early  perfora- 
tions of  gastric  or  duodenal  ulcers.  Drainage 
may  be  instituted  (i)  in  late  cases  (after  i8 
hours);  (2),  the  rare  instance  of  inadequate 
closure  of  the  perforation  due  to  physical 
inability  adequately  to  invert  the  lesion;  and 
(3),  where  gross  masses  of  stomach  contents 
are  spilled  into  the  peritoneum. 

Gastro-enter ostomy.  Is  a  gastro-enterostomy 
called  for  after  closing  a  perforated  ulcer? 
Diametrically  opposite  views  are  presented  in 
a  most  arbitrary  manner.  Deaver  always  does 
a  gastro-enterostomy;  others  never  do  a 
gastro-enterostomy.  It  seems  to  me  that 
gastro-enterostomy  has  a  double  function  to 
perform;  first  and  obviously  to  relieve  existing 
obstruction  due  to  the  inversion  of  the  ulcer, 
and  second,  and  of  fundamental  importance, 
the  therapy  of  the  existing  lesions  in  the 
stomach. 

First  of  these,  the  relief  of  obstruction, 
applies  only  to  duodenal  and  pyloric  ulcers. 
When  adequately  inverted,  these  should  almost 
always  produce  obstruction.  It  is  no  evidence 
of  slull  that  such  an  obstruction  is  avoided; 
rather  it  is  frequently  an  evidence  of  inade- 
quate inversion  of  the  calloused  ulcer. 
Moreover,  that  clinical  patency  is  found  to 
be  present,  when  at  operation  obstruction 
seemed  likely,  is  evidence  only  that  the 
stomach  is  capable  of  compensating  for  a  high 
degree  of  obstruction,  which  it  should  not  be 
called  upon  to  do,  as  we  hope  to  show. 

The  therapy  of  the  existing  stomach  lesions. 
It  is  agreed  that  the  perforation  is  one  of 
the  surest  cures  for  gastric  ulcers.  It  is 
a  cure  for  the  ulcer  involved  in  a  limited 
number  of  cases  (70  -per  cent  —  Pater- 
son);  but  in  from  20  per  cent  to  50  per 
cent  of  the  cases  of  active  ulcer  causing 
perforation,  the  lesion  is  multiple.  The  autop- 


sy findings  at  Cook  Coimty  Hospitaljare 
incomplete  on  this  phase  of  the  subject  ;ithe 
only  patient  of  my  series  who  came  to  autopsy 
showed  seven  active  ulcers;  two  besides  that 
which  perforated  were  extensively  necrotic, 
four  were  in  various  stages  of  activity.  The 
value  of  jejunostomy  in  such  a  case  can  hardly 
be  overestimated;  not  merely  its  late  effect, 
but  its  immediate  action  on  the  perforation 
and  on  the  active  ulcers. 

There  is  a  note  in  some  of  the  records  that 
the  stomach  wall  is  found  too  friable  for 
suture.  Such  a  statement  is  evidence  that  the 
operator  lacks  a  proper  apprehension  of  the 
principles  underlying  the  closure  of  a  perforat- 
ed ulcer.  The  perforation  is  but  a  smaU  portion 
of  the  gross  ulcer.  In  closing  the  perforation 
the  entire  ulcer  should  be  embedded.  It  is  for 
this  reason  that  the  liunen  of  the  pylorus  and 
duodenum  will  usually  be  closed  if  an  ulcer  is 
adequately  enfolded. 

decision  oj  the  ulcer.  Excision  of  the  ulcer, 
its  closure  with  free  facial  transplants,  the 
cauterization  of  the  perforation,  etc.,  are  all 
unnecessary  complications  of  the  technique  of 
treatment.  In  the  presence  of  an  emergency 
fraught  with  danger,  these  unnecessary  addi- 
tions to  the  operation  are  uncalled  for. 
Through-and-through  suture  grasping  the 
entire  ulcer  as  well  as  the  perforation  is 
effective  in  destroying  the  lesion. 

THE  operator's  TECHNIQUE 

Technique,  after  all,  plays  an  important 
part  in  results,  irrespective  of  the  type  of 
operation  followed.  Although  there  is  found 
to  be  a  benign  peritonitis  during  the  early 
hours  following  the  perforation,  the  abdominal 
viscera  will  not  withstand  excessive  traimiat- 
ism.  Whatever  operation  is  done,  it  must  be 
carried  out  with  a  minimum  of  handling  of  the 
parts.  The  statement,  "contents  poured  from 
the  perforation  while  the  stomach  was  being 
drawn  from  the  abdomen"  is  evidence  of 
poor  technique.  The  rate  of  traumatism  per 
minute  inflicted  upon  a  patient  if  it  could  be 
indicated  by  a  definite  unit  of  measurement 
would  surely  be  found  to  vary  i  ,000  per  cent 
in  the  ha»nds  of  different  operators,  and  this 
materially  influences  results.  A  further 
evidence  that  the  operator's  technique  plays 
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quite  as  important  a  r61e  in  mortality  as  his 
method  of  treating  the  perforation,  is  indicated 
by  the  fact  that  several  series  of  perforations 
have  been  reported  in  which  the  mortality  was 
low,  though  some  were  treated  by  gastro- 
enterostomy and  others  not.  Examples  of  this 
are  Deaver's  statistics  of  40-odd  cases  with  one 
death,  in  all  of  which  he  did  a  gastro-enteros- 
tomy,  and  the  work  of  others,  in  which  gastro- 
enterostomies were  not  done,  and  in  which  the 
mortality  was  almost  equally  low.  The  ele- 
ments of  technique  which  play  an  important 
rdle  in  the  mortality  may  be  covered  in  a  few 
words:  First,  the  incision  should  be  ample  to 
afford  the  operator  easy  access  to  the  upper 
abdomen.  The  pyloric  end  of  the  stomach  and 
duodenum  must  be  so  exposed  that  they  can  be 
viewed  in  situ  with  a  minimum  of  disturbance. 
Such  an  exposure  enables  the  operator  to  find 
the  perforation  without  loss  of  time,  and,  what 
is  more  important,  without  pulling  the  parts 
out  of  their  normal  position. 

It  is  said  to  be  difficult  at  times  to  find  the 
perforation,  and  it  has  been  suggested  to  give 
methylene  blue  in  order  to  facilitate  locating  it. 
In  three  cases  among  the  50  operated  upon  in 
Cook  County  Hospital  it  is  noted  that  the 
perforation  was  not  found  during  the  opera- 
tion. I  have  had  no  experience  of  this  kind, 
and  I  think  it  likely  that  a  free  exposure 
would    practically    obviate    its    occurrence. 

Upon  locating  the  perforation,  if  leakage  is 
taking  place,  a  finger  should  be  placed  upon  it 
until  a  through-and- through  running  suture  can 
be  so  placed  as  to  whip  it  in.  There  is  no 
occasion  for  any  special  type  of  suture.  The 
object  is  immediately  to  close  the  leak.    The 


perforation  and  the  ulcer,  of  which  it  is  a 
small  part,  should  now  be  thoroughly  infolded 
with  as  many  sutures  as  are  required  adequate- 
ly to  accomplish  the  purpose.  When  the  per- 
foration lies  close  to  the  pylorus  and  the  area  of 
induration  is  wide,  it  may  be  desirable  to  turn 
the  first  portion  of  the  duodenum  acutely 
upon  the  stomach  and  suture  it  there.  The 
essential  step  at  this  part  of  the  technique 
is  to  bring  good  broad  peritoneal  surfaces 
together.  Fowler's  pK)sition,  nothing  by  mouth, 
and  the  use  of  large  quantities  of  water  per 
rectxmi  constitute  an  important  part  of  the 
after-treatment. 

Of  the  17  cases  personally  operated  upon 
drainage  was  instituted  in  6  or  7  of  the  cases, 
being  used  in  all  of  the  earlier  cases.  In  all  but 
one  instance  where  drainage  was  used  it  was 
through  an  extra  suprapubic  incision.  In  one 
case  drainage  was  carried  down  to  the  per- 
foration itself.  In  this  case  the  perforation 
opened  up  within  48  hours  and  all  stomach 
contents  were  discharged  ahnost  as  quickly  as 
swallowed.  The  patient  died  within  a  few 
days,  and  this  constituted  the  only  operative 
death  in  16  consecutive  cases.  In  one  case  in 
which  drainage  was  not  instituted  a  sub- 
phrenic abscess  formed,  followed  by  a  pleural 
empyema.  This  patient  died  in  the  fourth 
week  following  operation,  after  making  a 
prompt  primary  recovery.  The  extension  of 
the  infection  to  the  pleura  was  probably  due  to 
inadequate  drainage  of  the  subphrenic  abscess. 
The  seventeenth  case  of  the  series  died  of  a 
generalized  peritonitis.  Examination  at  au- 
topsy showed  the  presence  of  seven  active 
gastric  ulcers. 
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ARE  WE  JUSTIFIED  IN  REMOVING  A  COMPARATIVELY  HEALTHY 

GALL-BLADDERS 

By  W.  H.  MAGIE,  M.D.,  F.A.C.S.,  Duluth,  Minnesota 


THIS  short  paper  is  based  upon  my 
personal  experience  in  three  hundred 
operations  upon  the  gall-bladder  and 
bile-ducts. 

There  has  been,  and  still  is,  quite  an  ani- 
mated discussion  going  on  as  to  the  relative 
value  of  cholecystostomy  and  cholecystec- 
tomy. There  is  no  doubt  that  both  methods 
of  seciuing  the  same  result  have  their  advan- 
tages in  properly  selected  cases.  While  look- 
ing over  the  literature  of  surgery  of  the 
gadl-bladder,  one  is  impressed  with  the  wide 
difference  of  opinion  existing  among  different 
authors.  There  is  no  department  of  surgery 
in  which  there  is  a  greater  difference  of  opinion 
than  in  surgery  of  the  gall-bladder.    * 

My  object  in  presenting  this  paper  is  to 
make  a  plea  in  favor  of  saving  the  gall-bladder 
in  at  least  a  majority  of  the  cases.  The 
physiologists  as  well  as  surgeons  are  of  the 
opinion  that  the  gall-bladder  has  a  function, 
and  when  we  admit  it  has  a  function,  we  are 
compelled  to  admit  that  function,  whatever 
it  may  be,  should  be  conserved.  It  is  claimed 
that  its  chief  function  is  the  storage  of  bile 
and  that  the  bile,  while  in  the  gall-bladder, 
undergoes  certain  chemical  changes  that 
better  fits  it  to  participate  in  the  processes 
of  digestion  and  that  at  certain  intervals  this 
bile  is  discharged  into  the  duodenum.  These 
intervals  correspond  with  the  early  stages  of 
digestion.  Again  there  is  another  theory, 
more  recently  put  forward,  concerning  an 
additional  function  of  the  gall-bladder;  that 
it  acts  as  a  pressure  gauge  keeping  up  the 
intrabiliary  pressure.  That  the  gall-bladder 
has  a  fimction  of  storing  bile  there  can  be  no 
doubt.  I  have  neyer  seen  an  empty  or  col- 
lapsed gall-bladder  when  examining  it  during 
the  course  of  operations  in  the  upper  abdomen. 
The  fact  that  it  is  alwajrs  filled  with  bile  goes 
to  prove  that  it  has  much  to  do  with  keeping 
up  and  reglilating  the  pressure  in  the  bile- 
ducts  and  Uver.  This  theory  is  supported  by 
the   results   of   experiments   upon   animals. 

^  Read  before  the  Western  Surgical 


Eisendrath  and  others,  have  shown  that  when 
the  gall-bladder  is  removed  in  dogs  the  re- 
maining C3rstic  duct  dilates  as  do  the  common 
and  hepatic  ducts.  The  dilatation  of  the  C3rstic 
ducts  takes  on  the  appearance  of  nature 
making  an  effort  to  reproduce  the  gall- 
bladder. This  same  dilatation  of  the  cystic 
duct  has  been  observed  in  man  after  chole- 
cystectomy. This  effort  of  nature  to  rep)ro- 
duce  the  gall-bladder  is  evidence  that  the 
gall-bladder  not  only  has  the  function  of 
storing  bile,  but  also  has  a  pressure  regulation 
function  upon  the  biliary  system.  These  facts 
should  be  taken  into  consideration  where  the 
question  of  cholecystectomy  versus  chole- 
cystostomy, is  to  be  decided. 

Some  years  ago,  while  discussing  the  rela- 
tive merits  of  cholecjrstectomy  versus  chole- 
cjrstostomy  with  one  of  the  most  popular 
surgeons  of  this  country,  he  made  the  state- 
ment that  "every  gall-bladder  that  could  be 
saved,  should  be  saved;  that  removing  the 
gall-bladder  is  like  burning  the  bridges  behind 
an  advancing  army;  that  it  was  valuable  for 
drainage  purposes  especially  in  cases  of 
cholecystitis  accompanied  by  cholangeitis 
with  swelling  and  plugging  of  the  hepatic 
ducts  as  well  as  the  common  and  C3^tic  ducts 
with  tarry  bile." 

Two  years  ago,  while  visiting  this  surgeon 
at  his  clinic,  I  saw  him  remove  what  looked  to 
me  very  much  like  a  normal  gall-bladder. 
In  reply  to  my  question  as  to  what  percentage 
of  gall-bladders  he  removed,  he  stated,  "  about 
97  per  cent."  This  answer  was  a  very  un- 
expected one,  although  I  knew  that  his  mind 
had  greatly  changed  during  the  intervening 
years.  The  more  we  study  statistics  of  gall- 
bladder surgery,  the  more  confused  we  be- 
come, due  to  the  fact  that  there  is  a  wide 
difference  in  results  even  among  the  very  best 
surgeons  in  our  coimtry,  as  well  as  siu'geons 
of  the  countries  across  the  Atlantic.  To 
account  for  this  wide  difference  of  opinion  is 
impossible.    One  class  of  surgeons  has  ability 
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and  experience  equal  to  that  of  the  other  class, 
but  still  results  are  very  widely  apart.  How 
can  we  reconcile  these  widely  divergent  results? 
Probably,  as  in  the  case  of  the  surgeon  who 
informs  me  that  he  had  to  reoperate  about 
one-third  of  his  cholecystostomies,  he  left 
many  gall-bladders  that  should  have  been 
removed  at  the  first  operation. 

T^e  first  object  we  wish  to  obtain  in  many 
of  these  cases  is  the  saving  of  human  life,  as 
many  of  these  cases  are  very  seriously  ill 
when  they  reach  the  surgeon's  hands.  When 
to  operate  in  many  cases  is  a  very  important 
question  and  the  outcome  will  depend  on  a 
decision  as  to  the  most  opportune  time  for 
operation.  An  inopportune  time  for  operation 
may  account  for  the  great  difference  in  the 
percentage  of  mortality  reported  by  different 
surgeons. 

One  of  the  most  remarkable  things  I  have 
observed  is  the  great  recuperative  power  the 
gall-bladder  possesses.  In  my  early  experience 
before  we  were  removing  as  many  gall-blad- 
ders as  we  are  now,  we  were  astonished  to  see  a 
great  majority  of  our  empyemic  gall-bladders 
get  well  and  stay  well  after  drainage.  If  such 
results  can  be  obtained  from  empyemic  gall- 
bladders, we  surely  can  expect  a  mildly  dis- 
eased one  to  recover  and  become  again  a 
functioning  organ. 

It  is  generally  conceded  that  cholecystec- 
tomy has  much  greater  mortality  than  chole- 
cystostomy.  If  so,  then  this  consideration  also 
should  bear  weight  in  making  up  oiu*  decision. 
Personally,  I  have  had  no  mortahty  in  my 
cholecystostomies,  while  on  the  other  hand, 
my  mortality  following  cholecystectomy  has 
been  about  the  average  mortality,  if  not 
greater  than  that  of  other  surgeons. 

Recognizing  the  fact  that  the  gall-bladder 
is  not  a  vital  organ  and  that  man  seems  to 
get  along  very  well  without  it,  it  still  may  be 
true  that  our  patient  does  not  get  along  so 
well  without  it  as  if  he  had  it  still  function- 
ating. Owing  to  the  great  difficulty  in  fol- 
lowing up  our  cases,  this  question  is  often  a 
very  hard  one  to  decide.  The  facts  are  that 
we  have  no  means  of  knowing  how  much 
better  off  a  patient  might  have  been,  if  the 
gall-bladder  had  not  been  removed.  Again, 
as  to  the  morbidity  following    cholecystos- 


tomy,  we  encoimter  a  wide  difference  of  opin- 
ion. One  surgeon  makes  a  statement  that 
"fully  one- third  of  his  cases  treated  by  chole- 
cystostomy  had  to  be  reoperated  upon;" 
others  have  put  the  percentage  of  reoperated 
cases  as  low  as  5  per  cent.  In  my  own  experi- 
ence, my  cholecystostomy  cases  have  not 
required  reoperating  in  more  than  5  per  cent, 
and  in  every  case  where  reoperation  was  nec- 
essary, it  was  on  account  of  overlooked  stones 
or  stricture  of  cystic  duct.  In  case  of  over- 
looked stones,  the  gall-bladder  was  simply 
reopened  and  stones  removed  and  drained  as 
before.  In  case  of  cystic  duct  obstruction, 
either  an  anastomosis  with  the  duodenimi  was 
made  or  the  gall-bladder  removed. 

I  am  of  the  opinion,  that  long-continued 
drainage  followed  with  daily  irrigation  of  the 
gall-bladder,  after  the  removal  of  the  drainage 
tube,  contributes  greatly  to  the  thorough  and 
complete  cure  of  the  pathological  condition. 
Irrigation  is  also  desirable  for  the  purpose  of 
washing  out  any  overlooked  stones  that  may 
have  been  left.  I  have  on  several  occasions 
washed  out,  or  at  least  have  had  stones  pre- 
sent themselves  at  the  gall-bladder  sinus,  as 
large  as  a  good-sized  marble,  when  they  were 
easily  removed.  That  drainage  also  has  a  good 
effect  in  the  cases  complicated  with  cholan- 
geitis,  when  the  ducts  are  clogged  with  thick 
tarry  bile,  there  can  be  no  doubt. 

What  are  the  indications  for  cholecystos- 
tomy? In  the  writer's  experience^  all  cases  of 
acute  cholecystitis  of  only  a  few  days'  dura- 
tion; also  some  cases  of  acute  cholecystitis 
that  have  had  previous  attacks,  provided  the 
gall-bladder  walls  are  not  much  thickened  and 
free  from  adhesions  that  would  indicate  pre- 
vious serious  attacks,  provided  also,  that  the 
cystic  duct  is  open  and  gall-bladder  contains 
bile.  Many  acute  gall-bladders  contain  but 
little  bile  at  operation,  due  to  swelling  of 
cystic  duct  but  within  a  day  or  two  after 
drainage  is  established  and  sufficient  time  has 
elapsed  for  the  swelling  to  have  been  reduced, 
the  bile  escapes  freely  through  the  drainage 
tube.  All  cases  of  simple  cholelithiasis,  when 
gall-bladder  shows  Uttle  signs  of  ever  having 
been  infected  and  when'  exploration  of  the 
interior  shows  a  comparatively  healthy  mu- 
cous membrane. 
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When  should  cholecystectomy  be  resorted 
to?  (i)  In  all  cases  of  hydrops  with  stricture 
of  the  cystic  duct ;  (2)  in  many  cases  of  acute 
gangrene  or  threatened  gangrene  of  the  gall- 
bladder; (3)  in  all  cases  compUcated  with  im- 
bedded stones  in  the  cystic  duct  with  ulcera- 
tion produced  by  contact  with  the  imbedded 


stone  that  when  healed  would  probably  cause 
stricture;  (4)  in  all  very  thick- walled  gall- 
bladders due  to  fibrous  or  calcareous  degenera- 
tion; (s)  in  all  cases  of  ulceration  due  to  pres- 
sure of  large  stones;  (6)  in  cancer  of  the  gall- 
bladder where  the  disease  is  limited  to  the 
gall-bladder. 


PAROTITIS  AS  A  POSTOPERATIVE  COMPLICATION^ 

By  CLIFFORD  U.  COLLINS,  M.D.,  Peoria,  Illinois 


IN  the  year,  191 5,  four  of  our  patients  de- 
veloped parotitis  and  three  of  them  died. 
This  was  considered  a  sufficient  reason  for 
making  a  study  of  the  subject,  which  was 
done.  The  things  that  were  learned  from 
that  study  seemed  to  be  valuable,  because 
we  have  had  only  two  cases  of  parotitis  since, 
both  postoperative,   and  neither   one   died. 

First,  we  went  over  our  records  and  found 
that  in  six  thousand  one  hundred  patients 
who  had  been  operated  on,  seven  had  de- 
veloped parotitis,  and  one  patient  developed 
parotitis  and  died  while  waiting  for  opera- 
tion. A  study  of  these  cases  was  made  which 
follows. 

All  of  these  eight  patients  had  been  in  the 
same  hospital,  which  had  no  special  signifi- 
cance, we  thought,  because  practically  all  of 
our  operative  work  is  done  at  this  hospital. 
Five  were  males  and  three  were  females.  All 
of  these  eight  patients  had  had  abdominal 
operations  except  one  and  he  had  an  abdom- 
inal infection,  peritonitis  following  appendi- 
citis. Three  were  operated  on  for  obstruction 
of  the  bowels,  two  were  operated  on  for  ulcer 
of  the  stomach,  one  had  a  panhysterectomy 
done,  and  two  had  peritonitis.  Two  of  the  pa- 
tients had  faecal  fistujas  and  one  had  a  colos- 
tomy when  the  parotitis  developed.  In  five 
patients  both  glands  were  inflamed  and  in 
three  patients  the  right  gland  only  was  af- 
fected. Five  patients  died  while  three  recov- 
ered. Of  the  five  that  died  three  had  abdom- 
inal condition^  that  might  have  caused  death 
anyway,  but  in  two  of  the  five  patients  the 


parotitis  was  evidently  the  principal  cause 
of  death. 

In  six  of  the  patients  there  was  no  positive 
evidence  of  suppuration  in  the  glands.  Two 
recovered  without  suppuration  and  four  died. 
Of  the  four  that  died,  three  died  in  such  a 
short  time  after  the  parotitis  developed  that 
there  was  hardly  time  for  suppuration  to  be- 
come manifest.  In  two  of  the  patients  sup- 
puration became  apparent  and  the  glands 
were  drained. 

It  was  deemed  significant  that  seven  of  these 
patients  had  had  abdominal  operations  and 
the  other  one  had  an  abdominal  infection,  peri- 
tonitis. The  seven  patients  operated  on  had 
received  scopolamine  tJtt  grain  and  mor- 
phine, %  grain  as  a  preliminary  hypodermic 
before  the  operation.  As  is  well  known  sco- 
polamine dries  up  the  secretions  of  the  mouth 
and  salivary  glands.  But  one  patient  had  not 
been  operated  on  and  had  not  received  sco- 
polamine. So  evidently  scopolamine  was  not  a 
factor  in  the  production  of  parotitis  in  that 
patient.  All  of  the  patients  had  been  on  the 
Ochsner  treatment  and  nothing  had  been  ad- 
ministered by  the  mouth  for  several  days. 
An  effort  had  been  made  to  supply  these  pa- 
tients with  sufficient  water  by  administering 
salt  solution  and  bicarbonate  of  soda  solu- 
tion per  rectum. 

After  a  study  had  been  made  of  our  case 
records  a  study  was  made  of  the  literature. 
Nearly  all  of  the  cases  of  post-operative  paro- 
titis reported  in  the  literature  followed  abdomi- 
nal operations.    This  seemed  to  be  significant. 
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One  of  the  most  interesting  articles  we 
found  was  by  H.  B.  Rolleston  and  M.  W.  B. 
Oliver.*  They  studied  1000  cases  of  gastric 
ulcer  treated  in  St.  George's  Hospital  in 
twenty  years  from  1889  to  1908.  These  pa- 
tients were  all  treated  medically  and  not  sur- 
gically. In  470  patients  treated  by  oral  star- 
vation there  were  21  cases  of  parotitis  or  4.5 
per  cent,  while  in  530  patients  who  were  al- 
lowed something  by  mouth  there  were  two 
cases  of  parotitis  or  0.4  per  cent.  These  two 
patients  were  on  rectal  feeding  but  had  been 
allowed  to  suck  a  little  ice.  It  should  be  no- 
ticed that  these  patients  were  suffering  from 
an  abdominal  condition,  gastric  ulcer,  that 
food  and  drink  had  been  interdicted  by  the 
mouth  in  practically  all  of  them,  and  none  of 
them  had  been  operated  on.  It  is  evident 
therefore  that  some  factor  other  than  some- 
thing pertaining  to  a  surgical  operation  was  a 
cause  of  the  trouble  in  these  patients.  The 
authors  siun  up  their  conclusions  as  follows: 

"i.  Secondary  parotitis  may  complicate 
cases  of  gastric  ulcer  treated  medically  by 
oral  starvation. 

"2.  That  it  occurs  ten  and  a  half  times 
more  frequently  in  such  cases  of  gastric  ul- 
cer than  in  cases  allowed  fluid  by  the  mouth. 

*'3.  That  it  is  an  outcome  of  the  dry  condi- 
tion of  the  mouth  and  that  mouth  washes  do 
not  prevent  its  recurrence. 

"4.  That  it  is  more  often  unilateral  than 
bilateral. 

"5.  That  suppuration  occurs  in  about 
one-fourth  of  the  cases  and  that  this  consti- 
tutes a  grave  complication." 

Curiously  enough  there  is  an  article  in  the 
same  journal  by  W.  S.  Fenwick  entitled, 
"The  Prevention  of  Parotitis  during  Rectal 
Feeding.  "*  He  beUeves  that  the  infection  as- 
cends Stenson's  ducts.  He  tried  various  meas- 
ures to  keep  the  mouth  clean  during  the  rec- 
tal feeding  but  they  were  not  successful. 
Then  he  made  an  effort  to  promote  a  continu- 
ous flow  of  saUva  by  having  the  patient  chew 
horse  radish,  pieces  of  raw  meat  at  intervals, 
or  keep  a  pebble  constantly  in  the  mouth.  He 
finally  had  the  patients  suck  an  India  rubber 
teat  about  two  inches  long  which  produced  the 

>Biit.  M.  J.,  zgzQ,  May  29. 
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desired  effect.  He  said  the  patients  sucked 
the  teat  for  hours  at  a  time  and  thus  kept  the 
mouth  clean  and  moist.  After  he  adopted 
this  method  he  treated  more  than  300  cases 
of  haematemesis  by  rectal  alimentation  with- 
out being  troubled  in  a  single  instance  by 
parotitis. 

An  article  by  Jacob  Frank'  discusses  the 
different  theories  and  sums  up  as  follows: 

**i.  That  it  is  highly  probable  that  sec- 
ondary parotitis  is  due  to  an  ascending  in- 
fection of  Stenson's  duct. 

**2.  That  the  onset  of  this  complication 
may  be  prevented  by  attending  to  the  follow- 
ing details:  (a)  mouth  carefully  cleansed  be- 
fore and  after  operation;  (b)  everything  used 
for  the  anaesthetic  should  be  sterile;  (c)  the 
anaesthetizer  should  avoid  pressure  on  the 
gland  while  attempting  to  elevate  the  jaws 
during  anaesthesia. 

"3.  When  the  swelling  does  not  show  any 
tendency  to  decrease  in  size,  in  about  four 
days,  it  is  advisable  not  to  wait  for  fluctua- 
tion, as  the  location  of  the  pus  is  beneath  the 
dense  parotid  fascia.  Therefore,  free  incision 
and  drainage  should  be  resorted  to  early." 

From  the  study  of  our  cases  we  are  inclined 
to  agree  with  Frank's  conclusion,  that 
the  cause  is  usually  an  ascending  infection 
from  the  mouth.  All  of  our  patients  had  been 
on  the  Ochsner  treatment  and  fluids  had  been 
withheld  by  the  mouth.  Two  of  our  patients 
had  a  fistula  of  the  small  intestine  which  al- 
lowed the  liquid  contents  of  the  small  intes- 
tine to  escape  before  the  fluid  portion  was  ab- 
sorbed. Both  of  these  patients  died.  We  be- 
came convinced  that  the  parotid  glands  in 
our  patients  had  become  inactive  because 
nothing  had  been  taken  into  the  mouth  to  ex- 
cite activity  of  the  gland,  and  that  this  inac- 
tivity predisposed  the  gland  to  infection.  We 
also  became  convinced  that  our  patients  had 
not  received  enough  fluid  and  this  further  con- 
tributed to  inactivity  of  the  parotid  glands 
and  dryness  of  the  mouth.  A  study  of  the 
practical  results  of  trying  to  give  fluids  per 
rectum  convinced  us  that  the  patient  did  not 
get  near  as  much  fluid  by  that  method  of  ad- 
ministration as  we  had  tried  to  make  our- 
selves beUeve  that  he  did.  When  we  put  good 
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honest  nurses  in  charge  of  the  proctoclysis  and 
received  honest  reports  we  found  that  about 
half  of  the  patients  retained  very  little,  if  any, 
of  the  fluid.  The  remaining  half  of  the  pa- 
tients retained  perhaps  half  of  the  amount  of 
the  fluid  administered.  After  two  or  three 
days'  administration  the  rectum  usually  be- 
comes irritable  and  retains  none  of  the  fluid. 
At  least  this  has  been  my  experience,  and 
I  would  like  to  know  whether  I  am  alone 
in  this  experience. 

So  we  decided  that  our  first  problem  was  to 
keep  the  parotid  gland  actively  secreting  and 
passing  a  current  of  secretion  down  Stenson's 
duct  into  the  mouth,  and  our  second  problem 
was  to  keep  the  patient's  body  supplied  with 
sufficient  fluid. 

In  solving  the  first  problem  we  tried  the 
use  of  chewing  gum  but  it  did  not  seem  to 
work  well.  Perhaps  the  ingredients  of  the 
brands  of  chewing  gum  defeated  our  purpose. 
At  any  rate  we  discarded  chewing  gum  after 
a  trial  with  it.  Then  we  tried  letting  the  pa- 
tients chew  on  a  rubber  nipple  following  the 
suggestion  made  by  the  English  author  quoted 
above.  While  we  were  doing  this  a  colleague 
called  attention  to  the  fact  that  adds  ex- 
cited the  parotid  gland  secretion,  as  evidenced 
by  the  diagnostic  measure  of  having  a  patient 
suspected  of  having  mumps  try  to  eat  a  sour 
pickle,  and  suggested  the  use  of  acids.  We 
then  tried  putting  a  lemon  drop  in  the  nipple. 
Finally  we  gave  the  patients  old-fashioned 
lemon  stick  candy  to  suck  and  that  gave  the 
best  results.  Whenever  it  is  deemed  best  to 
withhold  food  and  drink  by  the  mouth  for  a 
time  as  in  stomach  operations,  peritonitis,  or 
paralytic  ileus,  for  example,  the  patient  is  giv- 
en a  stick  of  lemon  candy  to  suck  but  not  to 
eat.  It  excites  a  flow  of  saliva  and  keeps  the 
parotid  gland  active.  Obervation  has  seemed 
to  show  that  there  is  not  enough  secretion 
swallowed  at  one  time  to  excite  peristalsis  of 
the  stomach  or  bowels.  At  least  the  patients 
did  not  complain  of  peristaltic  pains  while 
using  the  candy. 

The  second  problem  of  supplying  the  pa- 
tient with  sufficient  fluid  was  solved  by  fol- 
lowing the  suggestion  of  KanaveP  and  putting 
the  hs^podermoclysis  needles  in  the  axillae, 
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and  leaving  them  in  situ  as  long  as  necessary 
in  order  to  save  the  patient  the  pain  of  rein- 
sertion. A  pint  of  normal  salt  solution  may 
be  given  every  three  or  four  hours  in  this 
manner,  and  you  know  that  the  patient's  body 
receives  the  entire  amount  of  the  fluid.  We 
have  left  the  needles  in  four  or  five  days  and 
the  patients  did  not  complain  of  discomfort. 
Incidentally,  we  believe  that  in  our  practice 
this  measure  has  saved  lives  in  other  condi- 
tions as  well  as  postoperative  parotitis.  Some- 
times we  keep  the  solution  going  continuously 
through  the  needles  into  the  tissues  for  sev- 
eral hours. 

If  the  inflammation  has  not  been  prevented 
by  the  above  means,  a  free  incision  with  ade- 
quate drainage  should  be  instituted  early,  in 
about  four  days,  if  the  inflammation  is  not 
subsiding  by  that  time.  The  capsule  or  fascia 
covering  the  gland  is  so  dense  that  it  takes  a 
long  time  for  the  pus  to  work  through  and  give 
evidence  of  its  presence  on  the  surface  of  the 
skin.  It  usually  works  along  beneath  the 
fascia  and  breaks  into  the  external  auditory 
canal. 

Vilray  P.  Blair*  makes  a  plea  for  the  early 
institution  of  surgical  treatment  on  the  third 
or  fourth  day,  and  shows  a  cut  of  the  incision 
he  uses.  He  claims  that  this  incision  heals 
spontaneously  with  a  hardly  noticeable  scar. 
This  incision  has  been  used  by  the  writer  a 
few  times  and  the  results  so  far  corroborate 
the  claims  of  Blair. 

CONCLUSIONS 

1.  Postoperative  parotitis  is  more  apt  to 
occur  after  abdominal  operations  than  oper- 
ations on  any  other  part  of  the  body. 

2.  Its  development  is  favored  by  a  dry 
condition  of  the  mouth  and  a  lack  of  fluids  in 
the  body. 

3.  The  infection  usually  ascends  through 
Stenson's  duct. 

4.  In  patients  whose  abdominal  condition 
makes  it  necessary  to  withhold  food  and  drink 
from  the  mouth  and  stomach  for  a  time,  pro- 
phylactic treatment  should  be  instituted. 

5.  The  mouth  should  be  kept  clean  and 
moist  by  its  own  secretions  and  the  body 
should  be  abundantly  supplied  with  water. 
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6.  A  good  way  to  exdte  the  secretions  of 
the  mouth  and  to  keep  a  current  of  saliva 
flowing  datvn  Stenson's  duct  is  to  allow  the 
patient  to  suck  on  a  stick  of  lemon  candy  after 
operation. 

7.  A  very  accurate  and  effective  way  to 
supply  the  body  with  fluid  is  to  administer 
salt  solution  by  hypodermoclysis.  If  this  is 
done  according  to  KanaveFs  directions,  there 


will  be  no  pain  in  the  administration  and  very 
Uttle  discomfort. 

8.  If  the  prophylactic  treatment  fails  and 
parotitis  develops  and  the  inflammation  is 
increasing,  or  is  no  better  by  the  third  or 
fourth  day,  the  gland  should  be  uncovered  by 
a  free  incision  and  punctured  in  several  places 
with  blunt  forceps  and  the  incision  packed 
with  wet  sterile  gauze  as  suggested  by  Blair. 


OBSERVATIONS  REGARDING  THE  INDICATIONS  FOR  THE  OPERATION 

OF  CRANIAL  DECOMPRESSION 

By  WILLIAM  SHARPE.  M.D.,  New  York 

Professor  of  Neurological  Sorgeiy,  New  York  Polyclinic  Medical  School  and  Hospital 


THE  operation  of  cranial  decompres- 
sion has  been  so  frequently  misinter- 
preted and  even  confused  with  other 
cranial  operations  that  it  seems  advisable  to 
state  its  indications  and  contra-indications, 
and  to  describe  the  type  of  decompression 
with  its  most  satisfactory  technique. 

As  is  indicated  by  the  name  of  the  opera- 
tion, a  cranial  decompression  presupposes 
the  presence  of  an  increased  intracranial 
pressure;  if  there  is  not  present  an  increased 
intracranial  pressure  then  the  operation  can- 
not be  described  as  a  decompression,  but 
rather  as  a  craniotomy  (if  the  bone-flap  is 
replaced),  or  a  craniectomy  (if  the  bone- 
flap  is  permanently  removed).  In  the  recent 
literature,  the  term  decompression  is  commonly 
used  to  indicate  merely  a  trephine  opening, 
and  in  may  instances  the  dura  not  even  opened 
or  allowed  to  remain  opened;  surely  a  small 
trephine  opening  in  itself  with  the  dura 
opened  may  theoretically  be,  to  a  certain 
extent,  a  decompression,  but  its  decompressive 
effect  is  practically  almost  negligible;  again,  to 
replace  a  bone-flap  eyen  though  the  dura  is 
allowed  to  remain  open  is  not  a  decompression 
because  the  decompressive  effect  of  the  opera- 
tion is  nullified.  It  would  seem,  therefore, 
that  the  three  qualifications  essential  to  a 
cranial  decompression  (in  order  that  it  be 
correctly  considered  as  such)  are: 

I.  The  presence  of  an  increased  intracranial 
pressure. 


2.  The  removal  of  a  large  area  of  the  vault 
— usually  3  inches  in  diameter. 

3.  The  dura  to  be  opened  and  allowed  to 
remain  open;  as  the  dura  is  inelastic  in  adults, 
no  decompressive  effect  can  be  obtained  unless 
the  dura  is  opened,  and  if  a  permanent  decom- 
pression is  desired,  then  the  dural  opening 
must  not  be  resutured  but  allowed  to  remain 
open. 

Cranial  decompressions  were  commonly 
performed  in  the  past  over  the  upper  areas 
of  the  vault.  Many  disasters  resulted  from 
this  prodecure;  in  fact,  the  operation  of 
cranial  decompression  for  this  reason  was 
practically  discredited  and  it  remained  an 
operation  of  the  last  resort  until  Cushing 
placed  the  operation  upon  a  rational  basis. 
In  patients  having  a  marked  increase  of 
the  intracranial  pressure  as  in  brain  tumor, 
not  only  was  the  operative  damage  to  the 
underlying,  highly  developed  cerebral  cortex 
a  frequent  result  of  such  decompressions 
situated  over  the  upper  portions  of  the  vault 
and  thus  followed  by  paralyses,  impairment 
of  the  special  senses,  and  only  too  frequently 
the  immediate  death  of  the  patient,  but  the 
insecure  closure  of  the  operative  woimd 
(merely  covered  by  the  scalp)  permitted 
huge  hemiae  cerebri  to  occur  and  only  too 
frequently  their  end-result,  fimgi  cerebri 
and  the  death  of  the  patient  after  months  of 
a  vegetative  existence.  It  is  no  surprise 
therefore  that  a  few  years  ago  the  operation 
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Fig.  I.  The  anatomical  relations  of  the  right  temporal 
muscle  with  its  attachment  to  the  parietal  crest  above 
and  to  the  inferior  maxilla  beneath,  the  zygoma  below. 
Its  diameter  is  usually  3  inches  and  more  in  adults,  and 
forms  ideal  protection  for  the  bony  decompression  opening. 

of  cranial  decompression  was  avoided  as 
long  as  j)ossible-— even  at  the  risk  of  the  delay 
producing  an  impaired  vision  and  even  blind- 
ness itself,  and  it  is  this  transmitted  dread 
and  fear  of  cranial  operations  that  have  re- 
tarded the  development  of  brain  surgery 
possibly  more  than  any  other  factor.  Cranial 
operations  as  now  performed,  are  no  longer 
such  extreme  risks  while  the  operation  of 
cranial  decompression  is  in  itself  no  greater 
risk  than  the  usual  abdominal  operation. 
This  advance  is  due  chiefly  to  better  team 
work  of  the  surgeon  and  the  neurologist,  a 
more  practical  conception  of  the  purpose  of 
the  operation  of  cranial  decompression,  and 
then  a  most  important  factor,  an  improved 
surgical  technique. 

TTie  operation  of  cranial  decompression  may 
be  considered  as  a  means  solely  of  decom- 
pression, then  of  decompression  plus  explor- 
ation, and  lastly  of  decompression  plus 
drainage.  The  following  intracranial  condi- 
tions as  benefited  by  the  operation  of 
decompression  may  be  classified  briefly  as 
follows: 

A.  Decompression  alone. 

1.  Brain  tumors. 

I.  Irremovable  tumors. 

a.  Large  midbrain  and  basal  tumors. 

b.  Large  subcortical  timiors,  the  re- 
moval of  which  would  produce  grave 
impairments,  such  as  paralysis. 

2.  Selected  cases  of  cerebral  spastic  par- 
alysis due  to  an  intracranial  haemorrhage  at 
birth. 


Fig.  2.  The  vertical  skin  incision  of  about  3  inches 
extending  from  the  zygoma  upward  to  the  parietal  crest 
and  no  higher — a  very  important  factor  in  obtaining  a 
firm  closure. 


B.  Decompression  and  exploration. 

1.  Brain  tumors — non-localizable  tu- 
mors, usually  situated  in  the  frontal  and 
temporosphenoidal  lobes. 

2.  Brain  abscess — non-localizable  ab- 
scesses— ^usually  situated  in  the  temporo- 
sphenoidal lobes. 

3.  Selected  cases  of  organic  epilepsy — 
Jacksonian  in  type  or  associated  with  in- 
creased intracranial  pressure. 

C.  Decompression  and  drainage. 

1.  Brain  injuries  with  or  without  a 
fracture  of  the  skull. 

2.  Hydrocephalus — either  of  the  in- 
ternal or  of  the  more  common  external  t)T)e. 

3.  Brain  abscess. 

4.  Early  localized  meningitis  especially 
due  to  otitic  infections. 

There  are  several  other  intracranial  lesions 
for  which  the  operation  of  cranial  decompres- 
sion has  recently  been  advocated,  notably 
the  condition  of  apoplexy.  It  is  possible  in 
rare  and  selected  cases  of  cortical  apoplexy 
alone,  and  at  times  in  ventricular  haemorrhage 
(although  the  diagnosis  and  operative  drain- 
age should  be  almost  immediate  in  order  to 
have  the  patient  survive),  that  the  operation 
of  cranial  decompression  and  drainage  might 
be  considered  in  order  to  obtain  the  greatest 
ultimate  improvement,  but  to  advise  this 
operation  for  the  usual  form  of  epilepsy — 
the  internal  capsular  type,  which  occurs  in 
90  per  cent  of  these  patients — ^is  a  most 
unsurgical  procedure;  not  only  do  these  latter 
patients  not  have  an  increased  intracranial 


SHARPE:   INDICATIONS  FOR  CRANIAL  DECOMPRESSION 


409 


-.-rki^CL    C4Am^ 


txfmfMM 


Fig.  3.  The  method  of  covering  the  skin  (and  thereby 
lessening  the  danger  of  infection)  by  clamping  the  toweb 
to  the  skin  itself;  a  wider  exposure  of  skin  is  not  only 
not  necessary  but  is  dangerous.  The  lobe  of  the  ear 
cannot  be  made  surgically  clean. 


pressure  and  therefore  the  operation  described 
in  the  literature  cannot  be  a  decompres- 
sion, but  the  operative  damage  resulting  from 
the  attempt  to  insert  a  needle  into  the  internal 
capsule  drain  the  haemorrhage  (even  if  it 
would  drain)  would  be  far  greater  than  the 
impairment  caused  by  the  lesion  itself; 
besides,  some  of  the  patients  reported  have 
been  operated  upon  late  when  no  drainage 
of  the  haemorrhage  would  be  possible;  and 
even  in  the  early  cases  operated  upon,  it 
must  be  remembered  that  the  haemorrhage 
into  the  internal  capsule  is  not  a  free  one,  but 
it  is  enmeshed  among  the  capsular  fibers 
giving  the  appearance  almost  of  liver  tissue, 
and  surely  such  haemorrhage  cannot  be  drained. 
To  advise,  therefore,  a  cranial  operation 
upon  such  patients  merely  because  medical 
treatment  has  not  caused  a  marked  improve- 
ment is  surely  not  rational  surgery. 
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Fig.  4.  The  skin  incision  down  to  the  underl3ang  tem- 
poral fascia.  By  the  method  of  manual  traction-pressure 
upon  the  edges  of  the  scalp  incision,  the  bleeding  is  prac- 
tically nil;  small  curved  hemostats  are  now  attached  to 
the  subcutaneous  fascia  and  any  possible  bleeding  points 
are  compressed  by  the  hsemostat  being  turned  down. 

There  may  be  selected  cases  of  acute 
cerebral  cedema  due  to  such  toxic  causes 
as  occur  in  uraemia  and  certain  other  toxic 
conditions  where,  after  medical  treatment  has 
failed,  a  cranial  decompression  might  be 
advisable  to  lessen  a  high  intracranial  pres- 
sure and  thus  to  a  certain  extent,  spare  the 
vision  and  avoid  a  medullary  compression 
and  its  resulting  oedema — aAwBys  fatal.  No 
cranial  operation  however,  should  be  consid- 
ered in  these  patients  until  repeated  liunbar 
punctures  have  been  proven  inadequate. 
This  work,  however,  is  only  in  the  experi- 
mental stage,  and  must  be  considered  as  a 
possible   aid   only   in   very   selected   cases. 

The  cranial  decompressions  of  choice  are 
the  subtemporal  decompressions  for  supra- 
tentorial  lesions  and  the  suboccipital  decom- 
pression for  infratentorial  lesions.  Naturally, 
the  subtemporal  decompression  as  a  decom- 
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Fig.  5.  The  letractiou  of  the  temporal  muscle  and  (asda  Fig.  6.  At  the  thimiest  part  at  the  squamous  bone  the 

exposes  the  undeilying  lower  portion  of  the  parietal  bone  Doyen  perforator,  is  used  to  make  a  pin  point  {^niiig 

and  the  squamous  portion  of  the  temporal  bone;  an  area  down  to  the  dura,  and  then  the  Doyen  burr,  enlarges 

of  bone  of  3  inches  in  diameter  can  thus  be  exposed  and  the  opening  down  to  the  dura  so  that  small  rongeurs  can 

removed.  be  inserted  to  remove  the  bone. 


pressiou  alone  is  of  little  or  no  benefit  for 
infratentorial  lesions  and  should  never  be 
used  in  such  conditions  unless  as  a  means  of 
ventricular  drainage  (as  in  case  of  ventricular 
blockage) ;  infratentorial  lesions  such  as 
cerebellar  tumor  and  abscess  are  always 
more  effectively  treated  by  the  suboccipital 
operation  of  decompression,  exploration  and 
drainage.  In  this  paper,  however,  the  term 
cranial  decompression  means  the  subtemporal 
operation — the  most  satisfactory  and  effec- 
tive method  of  decompression  for  supra- 
tentorial  lesions;  the  vertical  incision  alone 
is  used.  (The  advantages  of  this  method  of 
cranial  decompression  are  detailed  at  the 
end  of  the  paper.) 

Let  us  consider  briefly  the  three  main  pur- 
poses of  the   subtemporal   decompressions: 

A.   PKIHARILV  AS  A  UEANS  OF   LESSENING  AN 
INCREASED    INTRACRANIAL    PRESSURE 

I.  Brain  tumors.  As  the  percentage  of 
malignancy  in  brain  tumors  is  high  (abnost 
80  per  cent),  they  naturally  form  a  very 
discouraging  part  of  brain  surgery;  then  again, 
if  the  tumor  is  not  malignant  in  itself,  yet 
it  may  be  so  situated  in  the  mid-brain  or 
base  that  to  remove  it  would  either  cause 
the  immediate  death  of  the  patient  or  such 
a  marked  mental,  physical  or  sensory  im- 
pairment that  it  would  not  be  justifiable; 
that  is,  the  condition  of  the  patient  might  be 
worse  than  before  the  operation.    It  is  not 


creditable  to  brain  surgery  to  remove  the 
tumor  (even  if  benign)  if  the  mental  and 
physical  condition  of  the  patient  is  worse 
than  before  the  operation — the  patient  re- 
maining a  derelict. 

It  is  in  these  very  patients  that,  in  order 
to  lessen  the  headache  and  to  save  the  vision, 
an  early  subtemporal  decompression  on  one 
side  and,  if  necessary,  on  both  sides  of  the 
skull  is  most  strongly  to  be  advocated. 
Not  only  will  the  general  condition  of  the 
patient  be  improved  and  blindness  avoided, 
but  the  tumor  may  not  continue  to  enlarge 
and  may  remain  stationary  and  even  be- 
come analler  apparently,  and  thus  the 
patient  be  spared  indefinitely ;  this  is  partic- 
ularly true  in  young  adults — the  diagno^ 
being  a  tuberculoma  of  the  mid-brain;  the 
oedematous  "wet"  brsiin  of  the  so-called  pseudo- 
tumors might  be  also  included.  To  allow 
these  patients  with  a  high  degree  of  "choked 
disc"  to  develop  a  secondary  optic  atrophy 
and  its  resulting  blindness  merely  because 
the  tumor  is  considered  an  irremovable  one 
or  cannot  be  localized  is  an  opinion  that 
cannot  be  too  strongly  condemned.  The 
operation  of  cranial  decompression  is  no 
longer  such  a  formidable  procedure  that  it 
should  be  delayed  and  postjwned  until  the 
life  itself  of  the  patient  is  endangered;  to 
operate  upon  these  patients  blinded  by 
long-continued  intracranial  pressure  is  most 
depressing  and  possibly  hardly  justifiable. 
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Fig.  7.  (at  left) .  Bony  opening  being  enlarged  by  rongeurs 
backward,  downward,  and  upward,  but  not  forward,  until 
last,  on  account  of  the  middle  meningeal  artery  lying 
adjacent  to  the  anterior  portion  of  the  bony  exposure. 
If  the  artery  should  be  torn  the  haemorrhage  can  be  very 
easily  controlled  either  with  bone  wax,  a  silver  clip,  or, 
if  necessary,  by  a  small  packing  of  gauze  tape. 

2.  Selected  cases  of  cerebral  spastic  paralysis 
due  to  an  intracranial  tuBtnorrhage  at  birth. 
These  patients  were  formerly  cla^d  in  that 
large  group  due  to  Little's  disease  and  thus 
confused  with  cases  of  lack  of  development 
of  the  cerebral  cortex  and  its  p)n:amidal 
tracts,  and  also  with  those  cases  resulting 
from  a  former  meningo-encephalitis — an  in- 
fectious destructive  process  and  naturally 
conditions  which  cannot  be  benefited  by  any 
cranial  operation.  But  patients  having  a 
spastic  paralysis  due  to  an  intracranial  haemor- 
rhage at  birth,  not  only  can  be  diflFerentiated 
by  the  presence  of  an  increased  intracranial 
pressure  as  ascertained  both  by  the  ophthal- 
moscope and  hiore  accurately  by  a  measure- 
ment of  the  pressure  of  the  cerebrospinal 
fluid  at  lumbar  puncture  by  means  of  the 
spinal  mercurial  manometer,  but  those  latter 
patients  can  be  markedly  improved  by  a 
lessening  of  this  increased  pressure  by  means 
of  a  simple  subtemporal  decompression. 
Naturally,  only  those  patients  having  an 
increased  intracranial  pressure  can  be  bene- 
fited and  are  therefore  the  only  ones  that 
are  operated  upon;  out  of  a  series  now  of 
almost  1800  patients  that  I  have  personally 
examined  only  378  of  them  revealed  the 
presence  of  an  increased  intracranial  pres- 


Fig.  8.  Final  size  of  bony  opening,  about  3  inches  in 
diameter.  The  underl3ring  dura  is  now  opened  as  widely 
as  possible  by  crucial  and  later  stellate  incisions.  The 
duial  hook  and  grooved  director  are  first  used,  then  the 
spoon  spatula  and  dural  scissors  to  enlarge  the  dural 
opening. 


sure,  that  is,  about  one  out  of  every  five 
patients  examined,  and  these  are  the  only 
ones  for  whom  a  cranial  decompression  caH 
be  of  any  benefit.  The  best  results  are 
obtained  when  the  condition  is  diagnosed  at 
the  time  of  birth  or  shortly  after  it — and  it 
very  easily  can  be  by  the  presence  of  blood 
under  pressure  in  the  cerebrospinal  fluid  at 
lumbar  puncture;  then,  a  modified  cranial 
decompression  with  drainage  of  the  free 
haemorrhage  will  in  many  cases  obtain  a 
normal  child.  (Even  repeated  lumbar  punc- 
tures with  drainage  may  suffice  if  the  intra- 
cranial haemorrhage  is  not  too  large  and  the 
pressure  too  high;  in  these  latter  cases,  of 
high  intracranial  pressure  the  cranial  opera- 
tion of  opening  the  parieto-squamous  suture 
combined  with  a  modified  subtemporal  de- 
compression and  drainage  is  advisable;  the 
dura  must  always  be  opened.)  The  older  the 
child,  the  less  is  the  unprovement  that  can  be* 
ultimately  obtained  by  the  operation  of 
merely  lessening  the  increased  intracranial 
pressure  resulting  from  the  earlier  haemor- 
rhage; frequently  a  mild  secondary  external 
hydrocephalus  results  in  these  patients  from 
the  blockage  of  the  stomata  of  exit  of  the 
cerebrospinal  fluid  in  the  cortical  veins  and 
sinuses;  this  condition  can  be  drained  accord- 
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Elg.  <).  («t  left).  Tbe  durel  flap  opened  showing  the         Fig.  lo.  Dural  Baps  replaced  but  not  sutiued  so  that  ■ 


t  thus  be  removed  and  a      The  rubber  tissue  drain  is  left  i» 


.   Closure  of  the  ind- 


ingly  at  the  same  time  by  a  modified  decom- 
pression operation  (vide  Hydrocephalus). 
The  pathology  of  intracranial  hxmorrha^ 
in  the  patients  is  very  instructive.  It  was 
formerly  believed  that  tie  hsmorrhage  always 
caused  a  primary  destruction  of  brain  tissue 
and  therefore^  no  regeneration  being  possible, 
that  these  patients  were  all  hopeless.  As 
permission  for  a  postmortem  examination  is 
obtained  before  operation  upon  each  patient, 
it  has  been  very  surprising  to  ascertain,  either 
at  the  operation  or  at  autopsy,  that  the  intra- 
cranial haemorrhage  caused  a  primary  destruc- 
tion of  brain  tissue  in  only  26  patients  out  of 
364  patients  operated  upon;  that  is,  in  only  7 
per  cent.  The  death-rate  of  these  operations 
was  only  38  out  of  the  series  of  374  operated 
patients—that  is,  a  mortality  of  only  io-|- 
per  cent,  and  a  postmortem  examination 
was  made  in  each  case.  The  haemorrhage  is 
almost  always  a  supracortical  one  with  later 
cystic  formation,  so  that  the  mental  and 
physical  impairments  in  these  patients  are 
due  to  the  increased  pressure  of  lie  overlying 
lesion — both  a  general  and  a  localized  increase 
of  the  intracranial  pressure.  It  is  the  lessen- 
ing of  this  increased  intracranial  pressure  in 
these  selected  patients  that  permits  a  marked 
unprovement  in  them,  both  mentally  and 
physically.' 


B.   DECOMPK£SSION  PLUS  EXPLOKATION 

I.  Brain  tumors.  Infratentorial  growths 
are  more  easily  localized  than  are  the  ones 
situated  above  the  tentorium,  so  that  if  the 
former  cerebellar  tumors  can  be  excluded,  then 
it  is  a  question  of  ascertainit^  the  cerebral 
hemisphere  in  which  the  lesion  is  placed; 
at  times,  the  clinical  signs  point  very  clearly 
to  the  location  in  the  hemisphere,  and  yet 
only  too  frequently  it  cannot  be  definitely 
and  accurately  elicited;  these  are  the  patients 
who  should  not  be  pennitted  to  develop  a 
secondary  optic  atrophy  and  even  blindness 
itself  wlule  an  accurate  localization  in  tbe 
hemisphere  is  being  sought;  an  early  sub- 
temporal decompression  will  not  only  lessen 
the  intracranial  pressure  but  it  will  afford  a 
practical  means  of  locating  the  lesion  by 
exploratory  punctiues — it  beit^  possible  to 
explore  carefully  the  entire  ipsolateral  hemi- 
sphere; if  the  tumor  is  found  (and  it  very 
frequently  is  found  in  the  comparatively 
silent  area  of  the  temporosphenoidal  lobe 
directly  beneath  the  subtemporal  incision 
so  that  it  can  be  removed  immediately), 
then  the  proper  method  of  removal  can  be 
used,  and  if  the  tumor  is  not  found  (also 
unfortunately,  a  frequent  occurrence)  then 
a  decompression  has  at  least  been  performed, 
the  headaches  improved  and  the  vision 
spared  so  that  a  later  localization  of  the  timior 
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II.  Continuoua  catgut  suture  (from  below  upward) 
u  UBca  to  appToum&te  the  fibeis  of  the  temporal  muscle 
over  tlte  bony  opening. 

Fig.  12.  Interrupted  smAll  bl&ck  ulk  sutures  altenuting 
with  the  iuteirupted  catgut  sutures  foT  closure  at  the 
temporal  f«scu,  mating  a  firm  approiiauition  possible. 

may  occur  and  its  removal  be  possible  and — 
the  patient  not  blind.  The  lateral  ventricle 
may  also  be  tapped  with  a  ventricular 
puncture  needle  to  ascertain  whether  it  is 
dilated  or  not;  if  dilated  then  the  tumor  would 
necessarily  be  either  basal  posteriorly  or 
even  subtentorial;  ventricular  drainage  tem- 
porarily might  be  instituted  to  improve  the 
general  condition  of  the  patient  until  the 
tumor,  if  subtentorial,  could  be  removed. 
To  perform  large  osteoplastic  "flap"  opera- 
tions over  the  parietal  lobe  in  search  of  a 
tumor  which  may  not  be  present  even  in  the 
imderlying  hemisphere,  and  if  present,  then 
possibly  at  the  base  or  in  extreme  frontal  or 
occipital  portions  and  very  frequently  in  the 
lower  portion  of  the  temporosphenoidal 
lobes — situations  requiring  another  incision 
and  removal  of  bone  in  order  to  approach  the 
tumor — such  tremendous  bone-flap  opera- 
tions should  never  be  performed  imless  it 
is  surely  known  that  Mk  tumor  can  be  re- 
moved through  the  incision;  if  the  tumor  is 
not  foimd  and  the  intracranial  pressure  is 
high,  then  great  difficulty  will  be  encountered 
in  making  a  him  closure  without  causing  a 
definite  damage  to  the  more  highly  developed 
parietal  cortex;  in  these  cases  a  simple  sub- 
temporal decompression  would  permit  an 
accurate  localization  of  the  tiunor — ^whether 


The  silk  sutures  aje  pennsnent  sutures  and  piweut  an 

Xoing  of  the  incision  if  the  catgut  sutures  should  be 
jrbed  too  early. 
Fig.  13.  Subcutaneous  [asda  sutured  with  interrupted 
catgut;  continuous  catgut  (loosely)  may  be  used  in  children 
in  order  to  hasten  closure  in  qveoal  cases. 

frontal,  occipital,  parietal,  temporosphenoidal 
or  -basal — and  then  the  tumor  coiUd  be  re- 
moved later  through  the  appropriate  ind^on. 
2.  Brain  abscess.  The  great  majority  of 
brain  abscesses  are  cerebral  and  situated 
usually  in  the  temporosphenoidal  lobe  adja- 
cent to  the  ear  involved — otitic  disease  being 
the  most  common  cause  of  brain  abscess  ' 
formations.  As  in  brain  tumors,  infraten- 
torial  cerebellar  abscesses  are  more  easily 
diagnosed  than  the  supratentorial  temporo- 
sphenoidal ones,  so  that  if  cerebellar  abscess 
can  be  excluded,  then  the  operative  approach 
of  choice  is  tluY)ugh  the  "clean"  subtem- 
poral area  and  not  through  the  "dirty" 
infected  held  of  the  mastoid  inci^on;  all 
drainage  operations  for  brain  abscess  are 
really  exploratory  procedures,  as  the  abscess 
may  not  be  present  or  not  found,  and  if  the 
dural  incision  has  been  made  through  the 
infected  mastoid  area  then  the  danger  of 
causing  a  diffuse  meningitis  is  very  great 
indeed.  If,  however,  the  subtemporal  expo- 
sure has  been  made  and  if  the  atscess  is  not 
found,  then  at  least  a  decompression  has  been 
performed  and  the  danger  of  a  meningitis  is 
shght,  and  if  the  abscess  is  found,  Uien  it 
can  be  freely  and  safely  drained  throu^  the 
lower  angle  of  the  subtemporal  incision. 
Not  only  does  the  decompression  incisioa 
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Fig.  14.  (at  left.)  Final  closure  of  skin  incision  with 
interrupted  small  black  silk  sutures.  Drain  allowed  to 
remain  in  situ  for  one  or  two  days,  according  to  the 
drainage  of  blood  and  cerebrospinal  fluid. 

Fig.  15.  Roller  bandage  of  sterile  gauze  applied  to  head 
and  firmly  anchored  by  several  adhesive  strips.  A  small 
cotton  pad  placed  behind  the  ear  lobe  prevents  its  painftd 
compression  against  the  head. 

afiford  better  drainage  for  the  deeper  sub- 
cortical abscesses  by  means  of  the  double  glass 
tubes,  but  the  opportunity  afforded  of 
locating  these  deep  abscesses  is  much  greater 
and  easier  through  the  wider  exposure  of 
the  decompression  indsion.^ 

3.  Selected  cases  of  epileptiform  conmdsions 
f^Jacksonian  in  type  or  associated  with  an 
increased  intracranial  pressure.  The  surgical 
treatment  of  organic  epilepsy  is  most  dis- 
couraging, and  no  cranial  operation  should 
ever  be  advised  in  cases  of  long  standing  in 
the  belief  that  the  condition  can  be  cured. 
In  only  very  selected  cases  of  short  duration 
where  the  attacks  are  definitely  of  the  Jack- 
sonian  localizing  type  and  where  there  is  a 
marked  increase  of  the  intracranial  pressure 
(still  persisting  after  an  interval  of  at  least 
three  months  has  elapsed  since  the  last 
attack),  is  the  operation  of  cranial  decom- 
pression and  exploration  or  any  cranial 
operation  justifiable;  even  in  the  most  care- 
fully selected  cases  the  results  are  not  en- 
couraging, and  yet  good  result  and  apparently 
even  a  cure  is  occasionally  obtained  in  these 
patients.  Cranial  surgery,  however,  cannot  be 
said  to  offer  much  hope  to  these  patients, 
except  possibly  to  these  very  early  selected 
patients  as  described  above.  To  operate 
.upon  old  chronic  cases  of  whatever  severity 
is  hardly  justifiable.  Even  the  removal  of 
th^  primary  cause  of  the  cortical  irritation 
with  its  resulting  convulsions — such  as  a 
cortical  tmnor,  old  depressed  fracture  of  the 

^Tbe  Laryngoscope,  St.  Louis,  19x4,  March. 


vault  and  the  cyst  formation  due  to  a  former 
supracortical  haemorrhage  may  result  in 
only  a  temporary  cessation  of  the  convul- 
sions in  the  older  patients;  but  these  patients 
should  be  diagnosed  early,  the  irritating 
lesion  removed  and  then  the  outlook  is  not 
so  gloomy;  besides  removing  the  lesion  it- 
self, it  is  always  wiser  in  these  patients  to 
relieve  permanently  the  intracranial  pres- 
sure due  to  the  resulting  cerebral  oedema  of 
trauma  by  means  of  a  subtemporal  decom- 
pression. 

C.  DECOMPRESSION  PLUS  DRAINAGE 

J.  Brain  injuries  with  or  without  a  frac- 
ture of  the  sktdl.  The  mortality  of  brain 
injuries  with  or  without  a  fracture  of  the 
skull  has  been  notably  decreased  within  the 
past  decade;  the  former  death-rate  of  50 
per  cent  and  even  higher  has  been  reduced 
in  several  hospitals  to  30  per  cent  and  even 
lower.  This  marked  improvement  is  due  to 
a  more  general  appreciation  of  the  important 
factor  of  increased  intracranial  pressure  in 
these  patients  and  if  present,  then  the  most 
satisfactory  method  of  relieving  it  by  means 
of  the  subtemporal  decompression.  As  is 
well  known,  it  is  not  the  fracture  in  these 
cases  nor  the  haemorrhage  in  itself  that  is  so 
dangerous,  but  rather  the  presence  of  a  high 
intracranial  pressure — ^whether  due  to  haemor- 
rhage or  oedema — ^and  its  consequent  medul- 
lary compression  and  the  only  too  frequently 
resulting  medullary  oedema  that  render  these 
cases  so  serious — not  only  as  to  life  but  also 
to  their  future  normality. 

Formerly,  the  treatment  of  these  patients 
had  been  so  discouraging  that  it  became  a 
commonly  accepted  belief  that  they  would 
all  "get  along  just  as  well  without  operation 
as  with  operation."  This  statement  is  per- 
fectly true  for  over  one-half  of  the  patients — 
there  being  no  increased  intracranial  pres- 
sure in  practically  this  percentage,  and  natur- 
ally no  operation  (except  in  depressed  frac- 
tures of  the  vault)  would  be  indicated;  but 
of  the  remaining  patients  upon  whom  a 
cranial  operation  was  performed,  the  result- 
ing high  mortality — ^in  many  hospitals  being 
80  per  cent  and  even  higher — ^was  due  chiefly 
to  the  operative  method  used — in  almost  all 
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cases  the  extensive  osteoplastic  "flap"  opera- 
tion being  performed  and  the  dura  very 
frequently  not  even  being  opened  (and 
therefore  no  real  decompression  possible)  or 
a  small  and  totally  inadequate  trephine 
opening — the  size  of  a  one-half  dollar  piece 
and  even  smaUer  being  considered  as  a  suf< 
ficient  operative  procedure — these  two  opera- 
tive extremes — the  former  tremendous  opera- 
tion of  great  risk  to  these  seriously  injured 
patients  and  the  latter  so-called  operation 
of  no  possible,  or  if  possible,  then  of  very  slight 
benefit  to  the  patients — these  two  opera- 
tions were  usually  performed  either  during 
the  period  of  initial  shock  within  a  few  hours 
after  the  injury  when  it  is  now  realized  that 
no  operation  diould  ever  be  performed  as  it 
is  merely  an  added  shock  to  the  patient 
and  takes  away  the  patient's  chance  of  sur- 
viving the  shock,  or  the  operation  was  per- 
formed during  the  terminal  period  of  medul- 
lary oedema  in  the  hope  that  the  patient  would 
be  given  a  chance  to  recover;  tiiese  patients 
when  they  have  once  reached  this  stage  all 
die — operation  or  no  operation.  Naturally, 
imder  these  conditions,  the  operative  mor- 
tality was  very  high.  More  recent  observations, 
however,  in  a  series  of  over  500  patients, 
have  confirmed  a  growing  belief  in  the  follow- 
ing cardinal  principles  in  treating  brain  injuries 
with  or  without  a  fracture  of  the  skull  :^ 

1.  All  depressed  fractures  of  the  vault 
should  be  elevated  or  removed  for  fear  of 
later    complications,    particularly    epilepsy. 

2.  The  presence  of  a  fracture  in  patients 
having  brain  injuries  is  not  an  important 
factor  in  their  treatment;  the  patients  most 
seriously  injured  very  commonly  have  no 
fracture  at  all,  and  conversely,  the  less  seri- 
ous of  brain  injuries  are  frequently  associated 
with  tremendous  linear  fractures  of  the  vault 
— ^an  important  channel  however  of  lessening 
an  increased  intracranial  pressure  by  the 
drainage  of  free  blood  and  excess  cerebro- 
spinal fluid  or  cedema,  and  thus  a  cranial 
operation  be  avoided.  Naturally,  basal  frac- 
tures into  the  middle  ear  and  especially  into 
the  nasal  and  pharyngeal  cavities  may  permit 
an  infective  meningitis,  and  yet  this  grave 
complication  is  comparatively  rare. 
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3.  The  expectant  palliative  medical  treat- 
ment of  quiet,  ice  helmet,  catharsis  and  liquid 
diet  is  sufficient  for  over  one-half  of  the  pa- 
tients having  little  or  no  increase  of  the  intra- 
cranial pressure. 

4.  A  marked  increase  of  the  intracranial 
pressure  (as  revealed  in  slightly  over  one- 
third  of  these  patients  by  the  ophthalmoscope 
and  the  measurement  of  the  pressure  of  the 
cerebrospinal  fluid  at  lumbar  puncture  by 
means  of  the  spmal  mercurial  manometer) 
and  not  by  the  late  and  extreme  pressure 
signs  of  medullary  compression  (such  as  a 
pulse-rate  of  50  and  lower,  Cheyene-Stokes 
respiration  and  pulse,  a  high  blood  pressure 
and  profound  unconsciousness)  should  be 
lessened  by  a  cranial  decompression  and 
drainage — ^not  necessarily  at  the  site  of  the 
fracture  if  present  and  by  no  means  over* 
the  upper  cortical  areas,  but  rather  by  means 
of  the  subtemporal  decompression — the  saf^t 
and  most  effective  means  of  decompressi<H^ 
drainage  and  closure,  possible  in  these  patients; 
The  dura  must  always  be  opened  (except  inl 
the  cases  of  simple  extradural  middle  menin- 
geal haemorrhage  which  are  rare)  and  allowed 
to  remain  open  for  a  permanent  decompres-. 
sion  and  drainage  of  the  consequent  trau- 
matic cerebral  cedema  so  common  in  these 
patients.  If  the  intracranial  pressure  is 
extremely  high,  then  a  bilateral  subtemporal 
decompression  and  drainage  m^^y  be  necessary 
— ^apparently  in  about  5  per  cent  of  patients. 

5.  There  are  two  periods  in  the  treatment 
of  these  patients  when  no  operation  is  advis- 
able— no  matter  how  seriously  the  patient 
is  injured  nor  how  high  the  intracranial 
pressure  may  be;  these  periods  are — ^first, 
the  stage  of  initial  shock  immediately  follow- 
ing the  brain  injury  when  the  pulse-rate  is 
120  or  higher;  any  operation  during  this 
period  of  traumatic  shock  is  merely  an  added 
shock  to  the  patient  and  takes  away  the 
patient's  chance  of  surviving  the  shock;  if, 
however,  he  does  survive  the  shock,  then  he 
does  so  in  spite  of  the  operation;  and  the 
second  period  in  which  no  operation  should 
be  performed  is  the  stage  of  medullary 
oedema — the  terminal  moribund  period — 
operation  or  no  operation;  when  once  the 
pulse  has  reached  its  lowest  level  of  medul- 
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lary  compression  and  then  begins  to  ascend 
rapidly  to  loo,  120,  140  and  higher,  then  an 
operation  does  not  "give  the  patient  a  chance  '^ 
(as  formerly  advocated),  but  merely  hastens 
the  exitus.  If  these  two  periods  in  the  opera- 
tive treatment  of  brain  injuries  are  avoided 
and  the  latter  of  these — ^medullary  oedema — 
usually  can  be  anticipated,  then  the  mortality 
of  brain  injuries  will  be  decreased  to  30  per 
cent  and  even  lower,  while  the  operation  of 
decompression  and  drainage  will  cause  not 
only  the  recovery  of  patients  as  to  life  but 
also  as  to  their  future  normality. 

2.  Hydrocephalus,  both  of  the  internal  and 
also  of  the  more  common  external  t3rpe. 
A  diffuse  meningitis  is  the  usual  primary 
cause  of  this  condition;  if  the  ventricles 
are  blocked  by  exudate  or  adhesions  in  the 
aqueduct  of  Sylvius  or  at  the  foramina  of 
Majendie  and  Luschka,  then  the  internal 
type  of  hydrocephalus  results,  but  if  this 
ventricular  blockage  does  not  occur  yet  a 
hydrocephalus  of  the  external  type  develops 
because  the  cerebrospinal  fluid  cannot  be 
excreted  as  normally  through  the  cortical 
veins  and  sinuses  on  account  of  their  block- 
age by  the  former  meningeal  exudate. 

In  the  operative  treatment  of  hydroceph- 
alus either  of  the  internal  or  external  type, 
it  is  obvious  that  to  drain  merely  the  blocked 
cerebrospinal  fluid  of  the  ventricles  into  the 
subarachnoid  or  subdural  spaces,  by  means  of 
corpus  callosal  punctures  or  tubes,  would, 
even  if  these  openings  remained  patent, 
only  change  an  internal  hydrocephalus  into 
an  external  one — ^with  resulting  little,  if 
any,  impairment  The  object  therefore,  of 
all  operative  procedures  in  these  patients  is 
to  drain  continuously  and  permanently  the 
blocked  cerebrospinal  fluid  beyond  the  cere- 
brospinal canal — that  is,  into  the  blood  stream 
(the  ideal  method  and  not  yet  practicable 
permanently)  or  into  the  extradural  tissues, 
such  as  the  subcutaneous  tissues  of  the  scalp, 
rich  in  lymphatics.  The  subtemporal  decom- 
pression permits  such  drainage  of  the  ventricles 
when  blocked  and  of  the  subarachnoid  and 
subdural  spaces  (in  the  more  common  type  of 
external  hydrocephalus)  by  means  of  several 
linen  strands  extending  from  the  ventricles 
outward  through  the  temporal  lobe  (a  com- 


paratively silent  area),  and  from  the  sub- 
arachnoid and  subdural  spaces  outward 
beyond  the  opened  dura  into  the  subcu- 
taneous tissues  of  the  scalp  in  a  stellate 
manner.^  At  present,  this  method  of  drain- 
age through  the  subtemporal  decompression 
assures  an  excellent  drainage  to  all  but 
apparently  the  most  severe  types  of  internal 
hydrocephalus;  naturally,  the  earlier  the 
operation  is  performed  following  the  develop- 
ment of  the  hydrocephalic  condition,  the 
greater  is  the  chance  of  the  child  to  approxi- 
mate normality. 

5.  Brain  abscess.  As  stated  above,  the 
usual  type  of  brain  abscess  situated  in  the 
contiguous  temporosphenoidal  lobe  following 
otitic  disease  is  most  safely  and  effectively 
drained  through  the  lower  angle  of  a  "clean" 
subtemporal  decompression  by  means  of 
double  glass  tubes,  so  that  the  inner  tube 
may  be  used  to  drain  the  abscess  while  the 
outer  tube  remains  always  in  situ,  and  thus 
the  abscess,  when  once  found,  is  not  lost. 
Apparently,  a  large  decompression  opening 
tends  to  lessen  the  danger  of  a  complicating 
meningo-encephalitis — almost  always  fatal, 
whereas  the  opening  through  the  "dirty" 
field  of  the  mastoid  not  only  increases  the 
danger  and  lessens  the  opportimity  of  a 
careful  exploration  of  the  adjacent  brain  in 
search  of  the  abscess,  but  it  does  not  provide 
a  satisfactory  and  efficient  drainage  for  the 
deeper  subcortical  brain  abscesses;  again,  to 
punctiu"e  the  dura  blindly  with  a  knife 
through  the  mastoid  opening  or  any  dural 
exposure  is  most  unsurgical. 

4.  Early  localized  meningitis.  Similar  to 
brain  abscess  formations,  localized  meningitis 
must  frequently  results  from  pre-existing 
otitic  and  sinus  disease;  cranial  fractures 
are  also  another  common  cause.  Here  again, 
in  the  early  patients,  in  whom  liunbar  punc- 
tures do  not  reveal  the  presence  of  an  active 
organism  in  the  cerebrospinal  fluid  and  there- 
fore indicating  that  the  meningeal  infection 
has  not  yet  become  a  diffuse  process,  the 
operation  of  subtemporal  decompression  and 
drainage  will  offer  a  definite  chance  of  re- 
covery— although  the  prognosis  is  most 
unfavorable;  it  seems  that  in  only  the  early 
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and  still  localized  conditions  of  meningitis 
will  the  operation  be  of  any  benefit. 

The  technique  of  the  operation  of  cranial 
decompression  is  described  briefly  in  the 
accompanying  sketches;  the  vertical  incision 
and  not  the  former  curved  one  is  most  satis- 
factory. 

The  advantages  of  this  subtemporal  decom- 
pression are  the  following: 

1.  It  exposes,  as  widely  as  necessary,  a 
comparatively  ** silent"  area  of  the  brain, 
the  temporosphenoidal  lobe,  and  therefore 
any  operative  damage  to  the  exposed  cortex 
will  not  appear  clinically;  also,  in  patients 
having  a  high  intracranial  pressure  the  danger 
of  a  hernial  protrusion  of  a  highly  developed 
area  of  the  brain  with  resulting  paralysis, 
etc.,  cannot  occur. 

2.  Being  situated  midway  between,  the 
frontal  and  occipital  lobes,  it  permits  the 
careful  exploration  of  all  parts  of  the  ipso- 
lateral  hemisphere;  ventricular  puncture  is 
also  possible. 

3.  It  exposes  the  area  of  the  middle  men- 
ingeal artery  so  frequently  injured  in  the 
traumatic  cases,  and  also  affords  excellent 
drainage  to  the  middle  cranial  fossa  at  its 
lowest  point — a  very  important  factor  in 
the  treatment  of  brain  injuries. 

4.  A  firm  closure  of  the  decompression 
opening  is  obtained  by  means  of  the  strong 
temporal  muscle  and  its  overlying  fascia 
with  their  strong  attachment  to  the  parietal 
crest  intact — a  most  important  requisite 
in  patients  having  a  high  intracranial  pres- 
sure; hernial  protrusions  with  their  frightful 
fungi  are  most  rare. 

5.  Technically,  the  operation  is  less  difficult 
than  other  cranial  operations  in  that  the  skull 
opening  is  made  through  the  thinnest  portion 
of  the  vault — the  squamous  portion  of  the 
temporal  bone. 

6.  The  vertical  incision  is  preferable  to  the 
former  curved  one  in  that  it  renders  more 


possible  a  careful  haemostasis  of  the  scalp 
by  means  of  the  method  of  manual  pressure — 
traction  and  the  clamping  of  the  main  branch 
of  the  temporal  artery  at  the  very  beginning 
of  the  operation,  whereas  the  curved  incision 
passes  through  the  various  branches  of  the 
vessel  in  the  scalp  and  they  must  be  clamped 
individually;  again,  the  vertical  incision  not 
only  permits  drainage  at  the  lowest  point  of 
the  skull,  but  it  makes  possible  a  large  sub- 
temporal bony  opening  without  risk  of 
loosening  the  attachment  of  the  temporal 
muscle  and  fascia  to  the  parietal  crest,  and 
thus  a  firm  closure  with  no  danger  of  cerebral 
hernia  is  assured. 

7.  The  great  frequency  of  temporosphe- 
noidal lesions  such  as  tumors,  abscesses, 
and  brain  injuries  make  this  routine  expo- 
sure of  the  subtemporal  decompression  a 
most  important  aid  in  the  treatment  of  under- 
lying subarachnoid  lesions. 

CONCLUSIONS 

The  operation  of  cranical  decompression 
is  one  that  should  be  used  much  more  fre- 
quently than  it  is  at  present;  especially  is 
this  true  in  the  conditions  of  brain  tumor, 
brain  abscess,  brain  injuries  and  in  selected 
cases  of  spastic  paralysis  due  to  an  intra- 
cranial hemorrhage  at  birth. 

The  subtemporal  method  of  cranial  decom- 
pression is  the  ideal  route;  besides  being  less 
difficult  technically,  it  exposes  an  area  of 
the  brain  most  frequently  involved.  This 
permanent  decompression  opening  does  not 
weaken  the  skull  in  that  the  thick  overlying 
temporal  muscle  protects  it  most  adequately 
so  that  hernial  cerebri  are  not  to  be  feared. 

The  operative  mortality  is  low.  Patients 
with  intracranial  conditions  should  not  be 
permitted  to  become  blind  or  to  reach  the 
dangerous  stage  of  medullary  compression 
without  a  subtemporal  decompression  being 
performed  early. 
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THE  excuse  for  reporting  our  experience,  in 
operating  on  90  cases,  and  the  end-results  in 
68  of  them,  is  that  practice  has  taught  us  a 
technique  which  not  only  facilitates  the  operative 
procedure,  but  secures  excellent  end-results  and 
is  attended  with  almost  no  danger  and  no  shock. 
Our  mortality  has  been  nil. 

Most  cases  of  prolapsus  with  the  usual  attend- 
ing cystocele,  rectocele,  and  relaxation  of  the 
pelvic  outlet  occur  in  elderly  and  old  women,  a 
class  of  women  who  demand  an  operative  pro- 
cedure that  is  attended  with  as  little  danger  and 
shock  as  possible.  Almost  all  our  patients  were 
from  the  laboring  class  and  as  soon  as  possible 
were  obliged  to  return  to  their  homes  and  house- 
hold duties,  just  the  class  that  would  put  any 
operation  for  prolapsus  and  cystocele  to  its 
severest  test. 

The  interposition  operation  described  by 
Thomas  J.  Watkins,  of  Chicago,  is  the  founda- 
tion on  which  we  have  built.  The  drawings,  which 
were  made  from  case  No.  85,  show  in  what  way 
our  procedure  differs. 

The  following  questions  were  sent  to  90  pa- 
tients, and  68  replied.  The  first  was  operated  on 
May  31,  1909,  and  the  last  May  5,  1918,  an 
average  of  about  ten  a  year.  Eighty-nine  were 
operated  on  at  the  Carney  Hospital. 

1.  Did  the  operations  relieve  you  of  the 
troubles  of  which  you  complained? 

2.  Is  there  falling  down  of  the  parts? 

3.  To  what  extent  has  your  general  health 
been  improved  by  the  operations? 

One  patient,  sixty  years  of  age,  had  no  return 
of  the  procidentia  for  nearly  one  year,  then  a 
ventral  fixation  was  done,  there  being  no  return 
of  the  cystocele.  This  also  failed  and  she  died 
two  years  later.  Five  had  return  of  the  pro- 
cidentia soon  after  the  operation,  but  no  return 
of  the  cystocele.  One  had  partial  relief.  One  died 


during  childbirth  one  year  after  the  operation 
The  doctor  did  not  answer  our  letter  asking  for 
particulars.  One  has  a  twenty-two  months  old 
girl,  was  the  "easiest  of  all  her  labors,"  no  return 
of  the  "falling  down  of  the  parts."  Four  were 
reUeved  for  various  periods  of  time,  now  there  is 
"falling  down  of  the  parts."  One  died  of  cerebral 
haemorrhage  two  months  after  the  operation. 

From  answers  received  from  68  patients  it 
appears  that  54  have  been  wholly  relieved  of  the 
"troubles  complained  of"  at  the  time  of  the 
operations;  there  has  been  no  "falling  down  of  the 
parts,"  and  there  has  been  "improvement  in  their 
general    health.' 

This  is  certainly  gratifying  as  we  know  of  no 
other  operation  for  prolapsus  uteri  and  cystocele, 
attended  with  almost  no  danger  and  no  shock,  that 
gives  as  good  end-results.  It  is  an  operation  from 
which  elderly  and  old  people  recover  quickly. 

It  was  found  necessary  to  repair  or  amputate 
the  cervix  in  55  of  the  cases,  and  Crossen's  or 
Emmet's  operation  for  relaxed  pelvic  outlet  and 
rectocele  was  done  in  76.  The  oldest  patient  was 
sixty-nine,  the  youngest  twenty-one.  In  one  case 
there  was  procidentia  where  pregnancy  and  child- 
birth had  not  been  the  cause.  Forty-six  were 
between  fifty  and  sixty-nine  years  of  age,  while 
thirty  were  between  forty  and  fifty. 

The  five  cases  in  which  there  was  return  of  the 
procidentia  soon  after  the  operation,  and  the 
cases  in  which  there  was  only  partial  relief  were 
among  our  first,  and  failure  was  due  to  not  carry- 
ing out  in  detail  the  technique  which  experience 
showed  us  was  necessary. 

In  every  case  in  which  there  is  a  relaxed  pelvic 
outlet  a  Crossen  or,  if  there  is  much  of  a  rectocele, 
a  Bandler  operation  should  be  done. 

Pregnancy  should  not  occur  after  this  operation. 

In  most  operations  for  cystocele  only  the 
vaginal  mucosa  is  removed  and  a  return  of  the 
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Fig.  I.   Case  No.  85. 

Fig.  1.  Same  case.  Male  sound  in  the  bladder,  with 
point  toward  operator,  to  indicate  where  first  indsion  b 
to  be  made. 

Fig.  3,  Upper  edge  of  first  incision,  drawn  down  and 
beM  taut  by  two  Ochsner  clamps,  while  the  bladder  is 
being  separated  from  the  fascia  of  the  anterior  vaginal 
wall,  by  curved  shaip-pointed  scissors. 

cystocele  is  almost  certain  to  take  place.  It  is 
only  by  separating  the  fascia  completely  from 
the  bladder,  removing  what  is  necessary  of  it 
with  the  vaginal  mucosa,  to  get  rid  of  the  cysto- 
cele, and  then  fastening  the  fascia  and  mucosa  to 
the  whole  extent  of  the  anterior  surface  of  the 
uterus  down  to  the  cervix  that  one  can  secure  a 
permanent  anteversion  of  the  uterus  and  an  oblit- 
eration of  the  cystocele  so  that  it  will  not  return. 

It  is  very  difficult  at  the  best  to  remove  the 
fascia  from  the  bladder  in  strips  with  scissors,  and 


Fig.  4.  Bladder  freed  entirely  of  fascia  from  fundus  to 
vesical  neck. 

Fig.  5.  Peritoneum  has  been  opened  and  uterus  is  being 
delivered  into  vagina. 

Fig.  6.  First  three  sutures  of  silkworm-gut  passed 
through  vaginal  mucosa,  fascia,  and  deeply  into  anterior 
surface  of  tbe  fundus  uteri.  These  sutures  remain  in  situ 
one  month, 

in  some  cases  it  is  impossible.  If  the  anterior 
vaginal  wall,  fascia  and  mucosa,  is  separated 
from  the  bladder  first  by  curved  pointed  scissors 
(Fig.  3)  and  then  by  blunt  gauze  dissection 
no  fascia  will  be  left  on  the  bladder.  The  fascia 
with  its  overlying  vaginal  mucosa  will  be  an 
entity,  and  can  be  used  to  the  greatest  advantage. 
It  is  necessary  to  cut  through  the  fascia  in  the 
median  line  down  to  cervical  tissue  at  the  base  of 
the  bladder,  sweeping  it  off  from  side  to  side 
until  the  whole  base  of  the  bladder  is  free.   The 
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Fig.  7-    Slack  of  anterior 
vaginal  wall  (cystotele)  has  Fig.  8.   Ajnputation  of  the 

been  cut  away.   Vaginal  mu-  cer\-ix   uteri.    The   two    red 

cosa  and  fascia  are  sutured  sutures  are  most  important 

to  the  anterior  uterine  wall  ones. 

from  fundus  to  cervix  with  Fig.  g.  Cervix  amputated 
chromic  catgut.  A  most  im-  and  operation  for  interposi- 
portant  suture  (marked  red)  tion  finished. 
IS  the  one  at  the  junction  of  Fig.  lo.  Crossen's  opera- 
corpus  uteri  and  cervix.  This  tion  for  relaxed  pelvic  outlet 
straightens  out  the  uterus,  finished. 
and  throws  the  cervix  back. 


Fig.  It.    The  location  of  the  incision  for  opening  the  Fig.  ii.   Estimating  the  size  of  the  repaired  opening,  by 

pelvic  floor.   The  author  prefers  lo  place  the  Incision  well  bringing  together  the  extremities  of  the  intended  inciwon. 

within  the  vaginal  opening,  as  indicated  by  the  heavy  Fig.  13.    Opening  the  pelvic  floor  with  shatp-pointed 

black  line.   11:  indicates  the  area  to  be  caught  by  the  for-  scissors. 
ceps.    This  marks  the  end  of  the  incision  and  is  situated 
on  each  side  just  below  the  opening  of  vulvovaginal  gland. 
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Fig.  15.  Rolling  oS  the  underlying  tissues  fiom  the 
vaginal  wall  with  the  gauze-covered  finger.  The  motion  is 
that  of  a  push  and  a  roll  combtned,  and  is  made  against  the 
left  forefinger  which  furnishes  the  counter  pressure.  The 
fingers  are  shown  ungloved  for  better  identification  and 
appreciation  of  relations.  They  are  of  course  gloved  in  the 

^  Fig.  i6._  The  flap  has  been  turned  back  on  the  left 
side,  showing  the  pelvic  sling  exposed  in  the  depth  of  the 
wound. 


bladder  is  freed  by  gauze  dissection  from  the 
fascia  on  the  sides,  and  toward  the  urethra  as  far 
as  necessar>'  to  take  in  the  slack  of  the  anterior 
wall,  leaving  enough  to  prevent  too  great  trac- 
tion when  the  sutures  are  tied. 


.  ItU 


rounds  with  the  suture  before  tying. 

Fig.  ig.  First  suture  tied  and  left  long  as  a  tractor. 
Second  suture  passed  and  tied  (below  first),  and  third 
suture  being  introduced. 

Fig.  10.  All  the  sling-approximation  sutures  tied.  The 
first  suture  passed  through  the  more  superficial  tissues. 

When  this  is  thoroughly  done  the  bladder  will 
slide  off  very  easily  from  the  anterior  surface  of 
the  Uterus  before  the  index  finger. 

Freeing  the  bladder  in  this  way  allows  it  to  be 
easily  pushed  up,  and  consequently  it  is  not 
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Fig.  21.   Superficial  perineal  tis! 
the  deep  sutures.    The  excess  of  vaginal  flap  is  lieiiig 

Fig.  12.   Closing  the  vaginal  wound. 

Fig,  23.  The  vaginal  wound  closed.  If  a  continuous 
suture  b  used  it  should  be  tocbed  securely  at  intervals. 

Note. —  We  use  interrupted  sutures  throughout  in  the 
closute,  see  Fig.  10. 


pressed  upon  by  the  fundus  uteri  when  it  is  de- 
livered into  the  vagina,  and  when  it  is  fastened 
there. 

It  is  very  necessary  to  the  patient's  after- 
comfort  that  the  bladder  lie  smoothly,  not  in 
folds,  and  the  base  be  not  elevated  on  the  poste- 
rior surface  of  the  fundus  uteri.  In  many  of  the 
long  standing  cases  there  is  a  chronic  cystitis  at 
the  base  of  the  bladder  which  is  caused  by  residual 
urine  containing  colon  bacilli,  and  if  possible  this 
condition  should  be  cured  before  an  operation  is 
attempted. 

The  bowels  are  not  moved  for  seven  days.  The 
catheter  is  not  used  unless  necessary,  and  after 
each  voiding  the  parts  are  sprayed.  After  forty- 
eight  hours,  a  short  vaginal  douche  of  sterile  water 
is  given  through  a  soft  catheter,  morning  and 
night. 

For  diet  the  white  of  an  egg  in  one-third  tum- 
bler of  flavored  water  is  given  every  three  hours 
when  the  patient  is  awake,  for  six  days.  As  much 
water  as  the  patient  desires  is  given. 

For  the  relaxation  of  the  pelvic  outlet  we  have 
used  the  operation  described  by  H.  T.  Crossen, 
of  St.  Louis,  in  his  Operative  Gynecology,  from 
which,  with  the  author's  permission,  we  have 
copied  the  drawings  which  we  have  used  to 
illustrate  this  article. 


UNUNITED  FRACTURE  OF  THE  PATELLA  AND  OF  THE  OLECRANON 


Pnfesut  »oii  DLie 

FRACTURES  of  the  patella  and  the 
olecranon  are  analogous  in  so  many  of 
their  clinical  features  that  the  writer  has 
chosen  to  discuss  them  both  in  the  same  article. 
In  both  instances  muscular  action  tends  to  pro- 
duce wide  separation  of  the  fragments.  The 
patella  and  the  olecranon  each  overlies  an  im- 
portant joint. 

In  treating  a  /resh  fracture  of  either  of  these 
structures,  the  bone-graft  is  not  recommended, 
its  use  being  reserved  for  cases  of  long-con- 
tinued non-union  or  mal- union.  Furthermore 
the  use  of  silver  wire  is  condemned  as  a  fixative 
agent  because  of  its  lack  of  strength  and  treacher- 
ous nature.  The  wire  gives  way  particularly  at 
the  knot  or  twist.  The  latter  defect  was  thorough- 
ly established  by  the  writer  some  years  ago  in  a 


Government  testing-machine  for  determining 
tensile  strength.  In  many  instances  the  wire 
cracked  at  the  twist  without  the  knowledge  of 
the  surgeon.  A  further  objection  to  silver  wire 
is  that  it  is  non-absorbable,  acts  as  a  foreign 
body  and  exercises  a  directly  destructive  influ- 
ence on  the  bone  with  which  it  comes  in  con- 
tact. For  these  reasons  kangaroo  tendon  is  a 
far  more  preferable  material  for  fixation  pur- 
poses in  all  fractures. 

FRACTURE   OF  THE    PATELLA 

Fracture  of  the  patella  is  of  two  kinds:  (i) 
transverse,  and  (2)  vertical,  irregular,  or  com- 
minuted.  The  subjects  are  usually  adult  males. 

I.  Transverse  fraclure.  This  type  is  usually 
the  result  of  muscular  action,  and  usually  occurs 
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I 

Figs.  I  and  3.  Fracture  of  the  patella  before  and 
•fter  the  insection  of  an  inlay  bone  graft.  Figure  i  shows 
the  separation  of  the  fragments  and  the  tilting  forward 
of  the  proximal  surfaces.  In  Figure  2  the  approximation 
of  the  fragments  and  correction  of  their  forward  tilting 
aie  readily  appreciable,  while  the  outlines  of  the  inlay 
graft  and  the  progress  of  osteogenesis  are  well  shown.  The 
roentgenogram  shown  in  Figure  3  was  taken  8  weeks 
after  implantation  of  the  graft. 

in  an  effort  to  prevent  falling.  With  the  knee 
bent  at  an  angle  of  60°  to  90°  and  the  ligamentum 
patellae  taut  and  drawn  tightly  against  the  fem- 
oral condyles,  the  pull  of  thequadriceps  the  largest 
muscle  in  the  body,  is  suddenly  exerted  with  full 
force  at  its  insertion  on  the  top  of  the  patella, 
fracturing  the  latter  and  teariiig  the  lateral 
expansions  of  the  quadriceps  tendon.  The  de- 
gree of  separation  of  the  fri^ments  varies 
There  is  always  considerable,  and  there  may  be 
extreme,  separation,  the  upper  fragment  some- 
times being  drawn  up  to  the  middle  of  the  thigh 

The  line  of  fracture  is  regular  and  almost  exact- 
ly transverse.  After  the  accident,  tags  of  torn 
periosteum  and  fascia  fall  in  between  the  frag- 
ments and  become  quickly  adherent.  The  frag- 
ments are  often  rotated  forward  or  backward  on 
their  transverse  axes.  Long-standing  cases  have 
an  elongated  fibrous  band  connecting  the  frag- 
ments. 

Although  the  patient  can  walk,  he  does  so 
with  difficulty,  swinging  the  leg  forward  and 
locking  it  in  hyperextension  before  putting  his 
weight  upon  it,  but  in  some  cases  f>ain  prevents 
the  patient  from  walking  and  also  from  lifting 
the  foot  when  lying  down. 

The  diagnosis  of  transverse  fracture  is  evident 
at  a  glance  upon  insipection  of  the  roentgenogram. 
Clinical  diagnostic  features  are:  (a)  inability 
to  extend  the  leg,  to  raise  the  foot  from  the  bed 
while  recumbent,  and  voluntarily  to  straighten 


Figs.  3  and  4.  Fracture  of  the  olecranon  before  and 
after  operation.  Figure  ^  illustrates  the  wide  separation 
of  fragments  due  to  action  of  the  triceps  muscle,  while 
Figure  4  shows  the  close  approximation  of  the  fragments 
secured  by  the  inlay  bone  graft  and  the  rapid  osteogene^ 
which  has  taken  place. 

the  flexed  knee;  (b)  rounded  swelling  of  the  knee 
the  result  of  effusion;  (c)  palpation  of  the  frag- 
ments, the  interval  between  them,  and  their 
mobility. 

This  fracture  occasionally  requires  differentia- 
tion from  rupture  of  the  quadriceps  and  from 
rupture  of  the  ligamentum  patellae  or  tearing  out 
of  its  insertion,  viz.: 

1.  Quadriceps  rupture.  The  patella  can  be 
moved  downward  in  toto,  leaving  a  palpable  gap 
above  it,  at  the  site  of  rupture. 

2.  Rupture  of  the  ligamentum  patella  or  avulsion 
oj  its  insertion.  The  patella  can  be  moved  upward 
in  toto,  leaving  a  gap  below,  at  which  point  the 
signs  and  symptoms  are  localized. 

Treatment.  Autogenous  bone-graft  for  ununited 
transverse  fracture  of  the  patella.  The  usual  treat- 
ment for  fracture  of  the  patella  consists  of  ex- 
posing the  line  of  fracture  and  tmiting  the 
fragments  with  either  absorbable  or  non-absorb- 
able  sutures.   Formerly,  metal  wire,  such  as  silver 
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Fig-S- 


Fig.  6. 


Fig.  7- 


Figs,  s,  6,  and  7.  Fracture  of  ihe  patella,  before  and  after  correction  by  inlay 
bone  graft.  The  three  photographs  are  of  the  same  case.  In  Figure  6  the  outline  of 
the  graft  is  seen  in  relief  in  the  anteroposterior  view.  In  Figure  7  the  graft  is  seen 
in  profile  while  behind  it  and  between  the  patellar  fragments  abundant  osteogenesis 
is  taking  place. 


or  phosphorbronze  wire  was  used;  but  recently 
the  surgical  pendulum  has  been  swinging  away 
from  nonabsorbable  material  and  kangaroo 
tendon  has  been  largely  used.  The  metal  wire 
formerly  used  was  as  a  rule  either  placed  in  a 
drill  hole  in  each  fragment,  or  in  such  a  way  as 
to  encircle  the  patella. 

The  degree  of  separation  of  the  fragments  in 
these  fractures  depends  largely  upon  the  amount 
of  laceration  of  the  capsule  and  connective  tLssue 
on  either  side  of  the  patella.  Muscle  pull  may 
interfere  with  the  union  of  the  patella  fragments, 
however  carefully  the  clots  and  fibrous  material 
are  cleaned  from  between  them  or  whatever  may 
be  the  material  used  to  hold  the  fragments  in 
close  apposition.  Not  infrequently  a  re-fracture 
occurs,  either  immediately  or  remotely  after 
operation,  in  spite  of  every  precaution.  Fibrous 
union,  with  a  varying  degree  of  separation  of  the 
fragments  and  a  proportional  amount  of  dis- 
ability in  the  extremity,  is  a  more  frequent  un- 
fortunate result.  To  remedy  either  of  these  con- 
ditions, Rogers  has  suggested  that  an  autog- 
enous bone  graft  be  taken  from  the  crest  of  the 
patient's  tibia  and  implanted  on  the*  front  of 
the  patella  to  bridge  the  line  of  fracture.  It  is 
believed  that  this  is  an  important  step  and  that 
it  offers  a  trustworthy  means  of  relieving  this 
condition.  It  would  seem,  however,  that  Rogers' 
technique  can  be  much  improved  by  using  the 
author's  inlay  method,  which  he  has  not  only 
applied  to  relieve  fibrous  union  and  re-fracture, 
but  which  he  offers  as  a  means  of  securing  im- 
mediate and  solid  bony  union  in  certain  fresh 
fractures  of  the  patella  (see  Figures  i,  2,  and  5 


to  19).  In  other  words,  the  inlay  graft  is  a  reliable 
preventive  of  fibrous  union  and  re-fracture,  as 
well  as  a  remedy  for  those  conditions  when  they 
already  exist,  and  it  obviates  the  emploj-ment 
of  a  foreign  body.  Besides  affording  slight  and 
imperfect  contact,  a  graft  placed  on  the  an- 
terior surface  of  the  patellar  fragments  is  likely, 
on  account  of  its  superficial  location,  to  produce 
pressure  necrosis  of  the  soft  overlying  tissues. 

Technique.  As  in  all  bone-graft  operations  on 
the  extremities,  a  tourniquet  is  applied  to  the 
upper  portion-ot  the  thigh.  The  fracture  frag- 
ments are  approached  by  a  U-shaped  flap  the 
apex  of  whose  convexity  lies  over  the  ligamentum 
patellie,  its  base  over  the  femoral  condyles  or  by 
the  incision  shown  in  Figure  8.  All  fibrous  tissue 
between  the  fragments  is  carefully  removed;  in 
the  case  of  re-fracture  or  fibrous  union,  the  frag- 
ment ends  are  freshened  (Fig.  9).  The  fragments 
are  approximated,  and  the  lateral  rents  in  the 
fibrous  capsule  are  repaired  at  the  sides  with 
interrupted  sutures  of  medium  kangaroo  tendon 
(Fig.  10},  The  central  portion  of  the  anterior 
surface  of  the  patella  is  then  denuded  of  its 
periosteum  and  peri-osseous  tissues  by  turning 
back  laterally  flaps  of  these  structures  on  each 
fragment  (Fig.  11), 

An  outline  of  the  bone  to  be  removed,  about 
one  and  one-fourth  by  three-fourths  of  an  inch, 
is  made  on  the  anterior  surface  of  the  patella 
with  the  point  of  a  scalpjel.  With  the  small  motor- 
saw,  cuts  are  made  to  a  depth  of  one-third  of  an 
inch  along  the  outlines  already  made  (Fig.  13), 
The  fracture  surfaces  of  the  patellar  fragments  are 
tilted  forward  and  with  the  small  motor  saw  and  a 
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Fig., 
the  wnter 
united  fisctuR. 


Fig.  8.  Fig.  9. 

SemiluDat  and  verticil  slun  induon  used  t^ 
exposing  the  patella  for  the  repair  of  ao  im- 


IS  of  a  aharp  thin  osteotome. 


Fig.  10.  Fig.  II. 

Fig.  to.  Lateral  rents  in  the  fibrous  capsule  ire  partially 
sutured  at  the  sides  with  interrupted  sutures  of  small 
kon^roo  tendon. 

Fig.  It.  Ceutralportionof  anterior  surface  of  patella  is 
being  denuded  of  its  periosteum  and  periosseous  tissue 
by  turning  back  to  each  side  Sap  on  1 


narrow  Uun  sharp  osteotome  the  bone  within 
the  previously  made  saw-cuts  is  removed  to  a 
depth  of  one-third  of  an  inch  from  the  anterior 
patellar  surface  (Fig.  14). 

With  the  patellar  fragments  in  good  apposition 
careful  m^easurements  are  made  of  the  inlay 
gutter  with  calipers.  The  antero-intemal  surface 
of  the  upper  portion  of  the  tibia,  where  the 
surface  is  broad  and  the  cortex  thin,  b  exposed 
and,  by  means  of  the  caliper  measurements  or  a 
wax  model  of  the  gutter  in  the  patella  the  outline 
of  the  inlay  graft  required  is  made  in  the  perios- 
teum (Figs.  id,and  17.)  The  cortex  in  this  por- 
tion of  the  tibia  is  of  the  proper  thickness  for  the 
graft.  The  inlay  is  inserted  with  its  periosteal 
surface  anterior,  and  the  periosteal  flaps  of  the 
patella  are  pulled  over  it  with  interrupted 
chromic  catgut  sutures.  The  rents  in  the  capsule 
are  then  sutured  with  kangaroo  tendon  as  far 
as  the  sides  of  the  patella  (Fig.  19.)  To  insure 
greater  fixation,  the  fragments  are  securely  held 
by  a  figuie-of-eight  suture  of  medium-size 
kangaroo  tendon  passed  laterally  to  the  anterior 
portion  of  the  ligamentum  patellie  and  quadriceps 
tendon,  directly  above  and  below  the  fractured 
bone,  crossing  in  front  of  the  transplant.  The 
skin  incision  is  closed  by  a  continuous  suture  of 
No.  I  plain  catgut.  The  limb  is  immobilized  in 
a  plaster-of-Paris  splint  for  four  weeks. 


This  operation  is  of  the  greatest  advantage 
where  there  has  been  a  fibrous  union  in  an  old 
case  and  a  separation  of  the  fragments  coin- 
cident with  a  shortening  of  the  quadriceps  tendon 
and  muscle;  and  when  the  fragments  cannot  be 
brought  into  close  apposition  this  space  can  be 
spanned  by  a  long  graft,  which,  as  the  result  of 
hypertrophy,  will  entirely,  or  to  a  large  degree, 
fill  in  the  hiatus  between  the  fragments.  It  is 
advisable  to  stimulate  osteogenesis  by  placing 
fragmented  grafts  about  the  inlay. 

2.  Vertical,  irregular ,  or  comminuted  fracture 
of  the  patella.  This  type  is  due  to  direct  trauma, 
usually  a  fall.  There  is  little,  if  any,  separation 
of  the  fragments.  The  lines  of  fracture  are 
irregular,  and  may  be  ragged.  There  is  no  inter- 
position of  soft  tissue  between  the  fragments. 
The  fracture  is  frequently  compraund. 
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Fig.  13.  Fig.  14. 

Fig.  13.  Anoutlineof  the  bone  to  be  removed,  about  iK 
by  H  inches,  has  been  made  on  the  anterior  surface  of  the 
patella  with  the  scalpel.  With  the  writer's  "wH  motor 
saw  cuts  have  been  made  to  a  depth  of  one-thitd  of  an 
inch  along  the  outlines  thus  made. 

FiE.  14.  The  fracture  surlaces  of  the  fragments  have  been 
tilted  forward  and  with  small  motor  saw  and  narrow  thin 
sharp  osteotome  the  bone  within  the  previously  made 


Fig.  1 


Fig.  16. 


saw  cuts  has  been  removed  to  a  depth  of  one-third  of  an 
inch  from  the  anterior  patellar  surface. 

Fig.  15.  Melted  paraffin  has  been  poured  into  the 
"mold"  in  the  patella.  After  hardening  the  model  is 
pried  out  of  its  bed  with  a  narrow  thin  osteotome. 

Fig.  16.  The  wax  model  of  the  gutter  in  the  patella  is 
laid  upon  the  antero-intemal  surface  of  the  upper  portion 
of  the  tibia  and  the  graft  outlined  in  the  periosteum. 


The  diagnosis  of  this  type  depends  chiefly  on 
roentgenography,  in  the  absence  of  which  pain, 
loss  of  function,  localized  tenderness,  mobility 


of  the  fragments,  and  the  very  small  interval 
between  them  (in  contradistinction  to  wide  sepa- 
ration in  transverse  fracture)  are  sufficient. 


Fig.  17.  Fig. 

Fig.  17.  The  material  for  the  inlay  is  removed  from  the 
tibia  en  bloc,  by  cutting  with  the  small  motor  saw  along  the 
outlines  previously  m&de  with  the  wax  model.  The  cuts 
should  be  made  in  the  manner  shown  in  this  figure  and  in 
sequence  as  indicated  by  the  small  numbers,  i.  2,  3,  4.  S 
and  tf.  The  block  of  bone  is  then  lifted  from  its  bed  with 
a  narrow  thin  osteotome. 

Fig.  18.  After  its  removal  the  graft  material  is  held 
with  two  pairs  of  hxmostats,  while  the  two  longitudinal 
cuts  are  connected  by  cross  cutting  with  the  small  motor 
saw  and  the  two  intervening  portions  of  the  bone  are 
removed. 


18.  Fig.  iQ. 

Fig.  19.  The  inlay  has  been  inserted  with  its  periosteal 
suriace  anterior  and  the  periosteal  flaps  of  the  patella 
are  pulled  over  it  with  interrupted  chromic  catgut  sut- 
ures. The  capsule  rents  are  here  shown  sutured  with 
kangaroo  tendon.  The  fragments  are  still  more  securely 
held  together  by  a  figure-of-eight  suture  of  medium 
kangaroo  tendon  which  is  passed  laterally  through  the 
anterior  portion  of  the  ligamentum  patellx  and  quadriceps 
tendon,  directly  above  and  below  the  fractured  bone, 
crossing  in  front  of  the  transplant.  The  skin  incision  is 
closed  by  a  continuous  suture  of  No.  i  plain  catgut  and  the 
limb  immobilized  in  a  plaster-of- Paris  splint  for  6  weeks. 


ALBEE:    UNUNITED  FRACTURE  OF  PATELLA  AND  OLECRANON 

Treatment.  These  cases,  due  to  direct  trauma 
with  little  or  no  separation  of  the  fragments,  do 
well  under  immobilization  in  a  plaster-of-Paris  _. 

splint  from  toes  to  groin  and  continued  for  a  ~t>H'1 

period  of  five  to  six  weeks.   Or  a  posterior  wire  9  1 

splint  can  be  used  with  the  leg  strapped  to  it  and  n  | 

elevated  on  pillows  to  relax  the  quadriceps,  and  9 1 

with  coaptation  splints  applied  to  the  front  of  S  1 

the  thigh,  to  insure  its  relaxation.  At  the  end  of  -^83 

five  to  six  weeks,  the  patient  can  get  about  on 
crutches  with  a  light  posterior  splint  on  the  leg, 
and  massage  combined  with  very  light  passive 
motion  may  then  be  instituted.  Weight-bearing 
should  be   cautiously    used,  at   first   without 


FKACTDSS   OF   THE   OLECRANON 

This  not  uncommon  fracture  is  due  either  to 
direct  trauma  (the  usual  cause)  or  to  overactivity 
of  the  triceps.  In  most  cases  the  fracture  is 
dean  cut  and  transverse,  and  there  may  be 
considerable  separation  of  the  fragments.  In 
children  the  fracture  may  result  from  a  fall  on 
the  elbow. 

The  symptoms  consist  of  loss  of  active  extension 
of  the  forearm,  of  varying  degrees  of  severity. 
With  the  forearm  extended,  mobility  and  crep- 
itus may  be  obtained  by  grasping  and  moving 
the  olecranon.  Roentgenography  oEFers  the  most 
certain  means  of  diagnosis. 

Treatment.  In  fresh  fractures  of  the  olecranon, 
exposure  by  incision,  drilling  the  fragments,  and 
the  insertion  of  kangaroo  tendon  for  their  fixation 
is  believed  to  be  the  best  method  of  treatment. 
In  ununited  fractures  of  this  process,  the  inlay 
graft,  held  in  place  by  kangaroo  tendon,  can  be 
easily  applied  on  account  of  the  superficial  loca- 
tion of  the  olecranon,  and  promises  better  results 
than  are  offered  by  any  other  procedure  (Figs. 
3,4,  30,  and  21.}   The  graft  is  inlaid  to  the  tip  of 


Fig.  30.  Technique  of  sliding  inlay  graft  for  fracture  of 
the  olecranon  process.  Arrows  indicate  drill  holes  in  graft. 

Fig.  71.  The  inlay  graft  is  held  finnly  in  place  with 
kangaroo  tendon. 


the  olecranon,  on  the  one  hand,  and  as  far  into  the 
shaft  on  the  other  as  the  amount  of  bone  sclerosis 
indicates.  A  sliding  graft,  or  one  obtained  from 
the  tibia  may  be  used,  as  conditions  indicate; 
or  a  peg  graft  may  be  used  instead  of  the  inlay, 
as  the  surgeon  may  elect.  For  this  particular 
fracture,  the  peg  should  be  made  with  a  generous 
head;  this  can  be  easily  done  by  not  pulling  the 
graft  completely  into  the  dowel-cutter.  The 
forearm  is  flexed,  and  the  insertion  of  the  triceps 
into  the  olecranon  split  in  equal  halves  down  to 
the  bone;  the  center  of  this  end  surface  of  the 
olecranon  is  then  selected  and  a  drill  hole  (using 
the  proper  size  drill)  is  bored  completely  tlm>ugh 
the  olecranon  fragment  and  into  the  long  (shaft) 
fragment  of  the  ulna  for  a  distance  of  approx- 
imately i>^  inches.  The  drill  is  then  withdrawn, 
and  the  peg  (about  X  inch  in  diameter)  driven 
home.  The  dowell  peg  in  this  instance  is  ob- 
tained from  the  tibia  and  sharpened  by  means 
of  the  author's  motor  lathe. 
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SOME  TECHNICAL  POINTS  IN  GASTRO-ENTEROSTOMY  AND 

GASTROPLICATION' 

By  a.  SCHWYZER,  M.D.,  F.A.C.S.,  St.  Paul,  Minnesota 


THE  technique  of  gastro-enterostomy  has 
been  established  for  such  a  long  time  and  has 
been  so  copiously  discussed  and  illustrated, 
that  I  hesitate  to  present  a  few  minor  points, 
which  may  have  been  part  of  the  technique  of 
many  others.  Nevertheless  they  seem  of  suflS- 
dent  interest  to  be  discussed  in  brief.  They  apply 
to  the  side-to-side  methods.  The  Y-shaped 
gastro-enterostomy  is  not  considered  in  this  paper. 
The  bugbear  of  gastro-enterostomy  has  been  for 
a  long  time  the  vicious  circle;  and  it  has  never 
quite  disappeared.  No  doubt,  atony  of  the 
stomach  walls  is  an  important  factor  in  its  forma- 
tion. The  surgeon  therefore  has  to  do  everything 
possible  to  secure  an  easy  outlet  from  the  stomach 
and  to  avoid  the  creation  of  any  difficulty  of 
passage.  The  manner  of  attaching  the  gut, 
whether  this  be  in  the  iso-  or  the  anti-peristaltic 
sense,  has  produced  much  discussion.  The  easy 
floating  away  of  the  efferent  loop  has  always  been 
the  one  factor  considered,  though  this  is  perhaps 
of  less  importance  than  what  happens  to  the 
afferent  loop.  Nevertheless  it  must  be  admitted 
that,  in  case  the  efferent  loop  should  become 
fixed,  even  in  a  moderate  way,  by  postoperative 
adhesions,  a  kink  may  be  disastrous.  While  a 
free  intestinal  loop,  even  if  kinked,  may  easily 
move  on  its  contents,  the  difficulty  at  the  site  of 
the  gastro-enterostomy  lies  in  the  circumstance 
that  the  peristaltic  wave  of  the  gut,  when  it 
passes  the  gastro-enterostomy  opening,  loses 
much  or  most  of  its  chymus,  in  case  the  stomach 
is  greatly  relaxed.  The  vis  a  tergo  thus  is  lacking. 
Under  diese  conditions  it  is  possible  that  even 
comparatively  slight  obstacles  become  serious. 
Antiperistaltic  attachment  of  the  jejunum  may 
give  better  results  to  many  operators,  because  by 
this  procedure  the  inlet  is  kinked  off,  a  beneficial 
feature  in  itself. 

If  the  pylorus  is  patent,  food  will  pass  through 
it  even  after  gastro-enterostomy,  and  will  appear 
at  the  afferent  loop.  The  afferent  opening  will, 
therefore,  not  have  the  same  tendency  to  contract 
and  remain  contracted  as  the  distal  jejunum, 
which  in  case  of  atony  of  the  stomach  is  not 
forcibly  offered  food.  Now  as  soon  as  there  is  no 
free  outlet  from  the  lower  opening,  the  duodenum 
and  the  jejunum  above  the  gastro-enterostomy 
will  become  distended.  In  vicious  circle  the 
afferent  loop  becomes  so  ballooned  that  the  ef- 


ferent opening  is  compressed  and  pushed  out  of 
the  way.  To  guard  against  all  this  we  should 
bear  in  mind  the  picture  of  this  fully  established 
vicious  circle.  We,  therefore,  have  to  see  that  the 
afferent  opening  cannot  become  too  large,  because 
by  enlarging  it  annexes  that  originally  neutral 
territory,  the  portion  of  gut  which  lies  between 
the  two  ends  of  the  gastro-enterostomy  indsion. 
It  annexes  it  for  the  formation  of  a  wide  funnel, 
and  the  lower  jejunal  opening  is  then  pushed  to 
the  wall  and  more  or  less  shut  by  a  spur.  Be- 
sides the  guarding  against  a  too  wide  upper 
opening  we  must  remember  that  the  upper  loop 
can  become  very  large  and  bulging.  Even  if  the 
upper  op)ening  is  reduced  in  size,  the  distended 
loop  above  it,  though  very  short,  could  become 
so  large  that  it  might  compress  the  outlet.  For 
this  reason  we  do  well  to  fix  the  afferent  gut  for 
some  distance  on  the  stomach.  For  the  efferent 
gut  it  is  desirable  that  it  lead  rather  freely  away 
from  the  stomach,  and  that  its  opening  be  some- 
what fimnel-shaped.  To  accomplish  this  in 
posterior  gastro-enterostomy  we  have  for  years 
used  the  following  simple  means  (Figs,  i  and  2) : 

First.  The  stomach  is  drawn  through  the  slit 
in  the  mesocolon  as  far  as  is  feasible. 

Second.  The  edge  of  the  mesocolon  is  fastened 
to  the  stomach  as  far  on  the  periphery  as  possible. 
In  front  the  mesocolon  is  often  really  fastened  to 
the  anterior  wall  of  the  stomach  by  grasping  the 
stomach  wall  through  the  omental  atta!chment, 
where  it  can  be  had  between  vessels. 

Third.  The  gastro-enterostomy  is  made  large 
enough  to  allow  the  tips  of  the  four  fingers  in  it. 

Fourth.  The  loop  is  attached  in  the  isoperi- 
staltic sense;  and  the  stoma  extends  from  a  point 
about  halfway  between  the  greater  and  lesser 
curvatures  on  the  afferent  (left)  side  to  dose  to 
the  greater  curvature  on  the  efferent  end.  Thus, 
after  the  stomach  is  replaced,  the  gastro-enteros- 
tomy opening  has  a  downward  course  on  the 
posterior  wall  of  the  stomach,  and  is  as  much  a 
postero-inferior  outlet  as  can  well  be  procured. 

Fifth.  After  the  posterior  Lembert  suture  is 
placed,  the  gut  incised  down  to  the  submucosa, 
the  second  suture  applied  and  the  mucosa  opened, 
we  then  make  it  a  point  to  grab  with  the  third 
suture  a  broad  edge  of  mucosa.  It  never  appealed 
to  me  to  excise  the  mucosa.  What  protects  the 
tissues  against  secondary  ulcer  on  the  suture  line 
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is  the  mucosa,  and  for  this  reason  we  prefer  to  se- 
cure a  bulky  covering  by  pulling  ample  mucosa 
over  the  wound.  For  the  same  reason  that  we  are 
principally  concerned  to  secure  a  tight  covering 
with  mucosa,  we  do  not  lay  great  stress  on  care- 
fully inverting  the  mucosa  when  the  anterior 
half  of  thb  suture  is  placed.  If  the  edges  are 
somewhat  everted,  the  suture  does  not  look  as 
neat;  but  seen  from  inside  there  is  no  exposed 
submucosa.  The  middle  suture  buries  this 
eversion,  and  the  sewing  goes  more  quickly. 

Sixth.  The  anterior  Lembert  suture  is  placed 
in  such  a  manner  that,  after  the  distal  half  is  fin- 
ished in  the  ordinary  way,  it  not  only  pulls  the 
jejunum  on  the  proximal  half  over  to  me  left  and 
upward  by  a  slanting  direction  of  the  suture  (see 
Fig.  i),  but  the  suture  in  its  progress  toward  the 
left  angle  gradually  includes  broader  peritoneal 
surfaces  and  thus  pulls  the  gut  over  onto  the 
stomach.  This  createsa  narrowing  and  a  kinking  of 
the  afferent  gut, and  at  the  same  time  brings  about 
a  broader  agglutination  at  the  point  where  the 
most  pulling  is  to  be  expected.  The  lower  jejunal 
opening  is  drawn  into  a  more  favorable  position 
and  its  lumen  is  held  open  and  free  from  obstruct- 
ing folds,  while  the  upper  opening  is  rendered 
rather  inaccessible  from  the  gastro-enterostomy 
side.  This  point  I  have  demonstrated  many  times 
and  it  appears  to  be  of  value.  The  sketch  shows 
the  suture  in  a  somewhat  exaggerated  way  to 
emphasize  its  pecuharity.  In  reality  it  is  usuaUy 
preferable  not  to  grasp  quite  as  much  surface,  and 
to  increase  the  effect  to  the  desired  degree  by  a 
few  additional  interrupted  sutures.  The  kinking 
and  therefore  comparative  inaccessibility  for  food 
of  the  afferent  loop  is  probably,  as  mentioned 
before,  a  beneficient  feature  in  the  antiperistaltic 
attachment  method;  and  this  principle  is  under- 


Fig.  J. 

lying  in  Polya's  attachment  of  the  gut  after 
resection  of  the  stomach.  We  make  use  of  this 
same  principle  whenever  an  anterior  gastro- 
enterostomy has  to  be  performed,  and  the  neces- 
sity of  making  an  entero-anastomosis  in  this 
procedure  is  thus  avoided. 

In  ulcers  of  the  lesser  curvature  excision  is  ad- . 
vised  by  leading  authorities.  Rutherford  Mori- 
son,  however,  among  others  had  good  results 
with  gastro-enterostomy  alone.  End-result  in- 
quiry in  our  very  small  material  yielded  the  fol- 
lowing results:  Of  ulcers  of  the  lesser  curvature 
distinctly  away  from  the  pyloric  area  there  were 
in  our  material  ten  cases.  In  two  a  resection  of 
the  stomach,  including  the  pylorus,  was  per- 
formed; both  report  themselves  as  well  {after  3J^ 
and  2  years).  Another  case,  after  good  operative 
recovery,  could  not  be  traced.  One  case,  op- 
erated upon  ij^  years  ago,  is  greatly  improved. 
The  remaining  six  cases  were  entirely  relieved  by 
the  operation. 

In  these  cases  the  aim  was  to  make  the  opening 
in  the  stomach  away  from  the  pyloric  grinding 
mill,  but  still  at  the  bottom  of  the  stomach. 
Furthermore,  we  were  anxious  not  only  to  make 
the  outlet  extra  lai^e,  but  to  pull  enough  stomach 
through  the  mesocolon  to  have  it  pouch.  If  a 
rapid  and  free  emptying  is  particularly  desired, 
an  elliptical  excision  of  the  edge  of  the  gastric 
muscularis,  not  necessarOy  including  the  mucosa, 
may  be  of  assistance. 

GASTROPLICATION 

Atony  of  the  stomach  with  a  sagging  downward 
and  a  dilatation  of  this  viscus  is  a  condition  which 
is  found  in  patients  who  usually  have  suffered  for 
a  long  time  from  stomach  symptoms  due  prin- 
cipally to  retention  and  from  a  reduced  nutrition. 
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Fig.  3. 

Time  does  not  permit  dwelling  upon  the  different 
methods  of  treatment  in  these  cases  with  their 
mostly  unsatisfactory  results.  Suffice  it  to  add 
that,  though  the  surgeon  withholds  operating  as 
long  as  he  can,  he  may  be  driven  by  the  severity 
of  the  symptoms  and  the  prolonged  misery  of 
these  patients  to  try  operative  relief.  Bircher  as 
the  first  one  offered  a  reefing  of  the  stomach  which 
produces  horizontal  folds,  through  which  the 
greater  curvature  is  raised  and  its  distance  from 
the  lesser  reduced.  Now  on  examination,  these 
stomachs,  for  the  most  part,  show  that  even  the 
lesser  curvature  has  greatly  sagged  down  and  the 
whole  organ  is  like  a  long  bag  hung  up  only  on  the 
two  ends,  i.e.,  the  cardiac  and  the  pyloric  area. 
On  the  pyloric  side  the  attachment  is  not  to  the 
pylorus  proper  so  much  as  to  the  first  portion  of 
the  duodenum,  where  the  fixation  occurs  by  the 
gastroduodenal  artery,  the  bile  ducts  and  the 
extraperitoneal  attachment  to  the  pancreas.  A 
kink  in  the  uppermost  portion  of  the  duodenum 
is  the  consequence.  The  kink  in  its  turn  causes  a 
more  or  less  marked  retention  with  a  gradual 
dilatation  as  a  further  result. 

Gastroplication  as  advised  by  Bircher  creates 
longitudinal  folds  in  the  stomach.  The  whole 
organ  assumes  the  shape  of  a  long  sausage.  The 
sagging  of  the  lesser  curvature  is  not  changed  and 
the  acute  angle  at  the  outlet  is  not  improved. 
However,  if  the  folds  are  made  in  a  transverse 
direction,  the  stomach  is  very  much  shortened 
by  them.  The  degree  of  shortening  can  indeed 
be  chosen  by  the  operator.  He  can  make  as 
many  transverse  folds  as  seems  necessary. 
Through  this  the  stomach  is  lifted  toward  the 


cardia,  and  the  lesser  curvatiue  is  shortened  and 
stretched.  The  kink  at  the  duodenum  is  effec- 
tively counteracted.  . 

In  general  one  is  very  reluctant  to  credit  any 
operation  of  this  type  with  much  merit,  and  let 
me  add  that  I  myself  am  not  enthusiastic  about 
such  methods.  Nevertheless  one  is  at  times  con- 
fronted with  a  case  in  which  the  ptosis  is  so  severe 
that  some  corrective  measure,  perhaps  in  addition 
to  a  drainage  operation,  appears  desirable.  Even 
admitting  that  the  stomach  probably  undoes  our 
folding  after  a  while,  and  conceding  Uiat  improve- 
ment after  these  operations,  when  done  in  con- 
junction with  a  drainage  operation,  is  principally 
to  be  attributed  to  the  latter,  our  experience  leads 
us  to  believe  that  there  is  some  merit  in  the 
procedure.  The  posterior  wall  was  left  untouched 
in  our  cases.  It  could  of  course  be  reached  to 
some  extent  through  an  opening  in  the  gastro- 
cohc  ligament;  but  it  seemed  too  much  surgery 
in  view  of  the  moderate  promise  of  such  a  surgical 
interference. 

In  the  coune  of  a  study  of  the  end-resultt  of  our  stonuch 
operations  during  the  Ust  fifteen  years,  we  have  found 
thirteen  cases  of  severe  dilatation  and  ptosis.  In  one  we 
simply  made  a  gastro-enteroEtomy  and  had  a  good  result. 
In  the  rentainint;  11  cases  we  pcrfomied  the  transvcnc 
reefing  of  the  stomach.  However,  on  account  of  a  dis- 
tinct retention  we  added  a  ^tro-enterostomy  in  ax 
instances  and  a  pyloroplasty  twice.  In  four  cases  nothing 
but  the  reefing  was  done.  The  questionnaire  yielded  the 
following  end-results: 

Two  only  slightly,  if  any ,  improved  after  3  and  4>^  years. 

Two  improved  after  3  W  and  6Ji  years. 

Four  greatly  improved  after  sJ<i,  6}^,  6Ji  and  7?^  years. 

One  practically  well  after  sH  years. 

Three  very  well  after  5>i,  9>i  and  14  years. 

One  not  found  (after  good  operative  recovery). 

The  four  cases  with  nothing  but  a  gastroplication  ate: 

One  slightly  improved  after  ^yi  years. 

One  greatly  improved  after  6^  years. 

One  very  well  after  gH  years. 

One  not  found. 

I  simply  give  these  data  for  what  they  are 
worth.  The  indications  for  such  a  procedure  arc 
surely  very  limited  and  rather  rare,  but  as  long 
as  plication  is  still  done  now  and  then  in  cases  of 
an  extreme  condition,  it  seemed  permissible  to 
bring  this  modification  to  your  attention,  because 
it  corrects,  or  helps  to  correct,  the  kink  at  the 
outlet  of  the  stomach. 
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A  SUMMARY  OF  THE  SURGICAL  TREATMENT  OF  GOITERS 

By  miles  F.  porter,  M.D.,  F.A.C.S.,  Ft.  Wayne,  Indiana 


GENERALLY  speaking,  surgical  services 
are  sought  by  goiter  patients,  because  of 
(i)  toxic  s)anptoms,  (2)  pressure  symptoms, 
(3)  deformity,  and  (4)  a  combination  of  these  difl&- 
culties. 

When  patients  with  symptomless  goiters  seek 
the  services  of  the  surgeon  for  fear  their  benign 
goiters  may  become  troublesome,  and  not  until 
then,  will  there  be  achieved  all  that  is  possible  in 
the  relief  and  cure  of  this  disease. 

I  should  like  to  repeat  here  what  I  have  said  in 
effect  several  times  before,*  namely,  that  the 
wisdom  of  removing  simple  goiters  for  fear  of 
their  becoming  toxic  is  quite  as  evident  as  is  the 
wisdom  of  removing  warts,  moles,  scars,  etc.,  for 
fear  of  their  becoming  malignant.  Subtotal 
thyroidectomy  is  the  operation  of  choice  in  all 
patients  who  are  good  surgical  risks.  "Safety 
first"  is  the  slogan  here  as  universally  elsewhere 
and  therefore  the  incision  should  be  ample  and 
located  with  a  view  to  an  adequate  exposure  of  the 
gland.  Whether  or  not  the  muscles  should  be 
divided  on  one  or  both  sides  depends  upon  the 
individual  case.  The  rule  should  be  to  divide  the 
muscles  when  necessary  to  secure  adequate  ex- 
posure of  the  operative  field.  When  divided,  the 
section  should  be  made  as  near  the  upper  attach- 
ment as  possible.  It  is  preferable  to  grasp  all  the 
tissues,  including  the  superficial  fascia  and  muscles 
on  the  side  or  sides  to  be  divided  with  two  forceps 
and  make  the  incision  between.  Properly  placed 
sutures  will  coapt  all  structures  divided  and 
effectually  prevent  haemorrhage. 

For  circumscribed  hypertrophy,  cysts  or  adeno- 
mata, the  incision  may  with  safety  be  made 
relatively  small,  provided  it  be  properly  located. 
There  is  no  orthodox  incision  for  goiter. 

In  cases  of  general  hypertrophy  wherein 
subtotal  removal  is  contemplated,  a  full  exposure 
of  the  gland  should  be  secured  not  only  for  the 
sake  of  safety,  but  for  the  further  purpose  of 
enabling  one  to  judge  more  accurately  of  the 
characters  presented  by  the  different  parts  of  the 
gland.  In  a  previous  paper*  I  called  attention  to 
the  fact  that  the  hyperactive  portions  of  the 
gland  could  usually  be  distinguished  from  the 
normal  or  inactive  portions.  It  is  generally 
believed,  I  think,  that  the  hyperactive  gland 
structure  is  usually  red,  rather  firm,  and  somewhat 

*  Detroit  M.  J..  1915,  March. 
*Aim.  of  Suig.,  Phila.,  19x6,  October. 


resembles  beef  steak.  On  the  contrary,  it  has 
been  my  observation  in  quite  a  number  of  cases, 
that  the  hyperactive,  trouble-producing  portion 
of  the  gland,  as  indicated  by  the  microscopic 
picture  present,  is  often,  if  not  usually  lighter  in 
color  and  softer  than  the  normal  gland  structure. 
Further  observations  made  since  those  upon  which 
the  statements  made  in  the  paper  above  referred 
to  were  based,  confirm  the  conclusions  reached 
therein. 

With  the  style  of  dress  commonly  worn  by 
women  today,  it  is  quite  impossible  to  locate  the 
incision  so  that  the  scar  will  be  covered.  It 
follows,  therefore,  that  the  scar  should  be  as 
inconspicuous  as  possible.  To  achieve  this  end, 
the  incision  should  be  made  to  follow  the  natural 
folds  of  the  skin,  the  skin  should  be  cut  through  at 
right  angles  to  the  surface,  and  the  skin  wound 
should  be  closed  with  subcuticular  sutures  with 
the  aid  of  adhesive  plaster,  if  necessary,  to  perfect 
the  coaptation.  A  stitch  scar  in  a  place  where  it 
attracts  attention  is  a  surgical  sin.  No  other 
method  of  wound  closure  with  which  I  am 
acquainted  gives  as  good  medical  results  as  the 
one  here  recommended. 

Lobectomy  is  frequently  an  unsatisfactory 
operation  in  that  it  leaves  the  neck  asymmetrical 
and  often  fails  to  give  adequate  relief. 

The  portions  of  the  gland  structures  to  be  left 
after  thyroidectomy  should  be  selected,  in  so  far 
as  is  possible,  with  a  view  of  avoiding  future 
asymmetry.  One  should  leave  not  any  more 
gland  structure  than  would  amount  to  one-fifth 
the  normal  —  the  aim  should  be  to  leave  normal 
gland  tissue.  Non-functionating  gland  tissue  is 
useless,  and  hyperplastic  tissue,  if  left,  will  keep 
up  the  symptoms  of  intoxication  for  a  longer  or 
shorter  time,  and  sooner  or  later  degenerate  and 
become  useless.  That  it  will  not  always  be  possi- 
ble to  select  normal  tissue  to  leave,  I  am  of 
course  well  aware,  but  I  am  convinced  that 
efforts  made  along  this  line  are  well  worth  while. 

It  is  perhaps  better  always  to  divide  the  isthmus 
completely  when  it  can  be  done  without  additional 
risk.  This  procedure  is  advised  with  a  view  to  the 
relief  or  prevention  of  the  pressure  symptoms. 
Preservation  of  the  posterior  capsule  will  effectual- 
ly protect  the  parathyroids  and  recurrent  lar3m- 
geal  nerves.  Drainage  adds  both  to  the  safety  and 
comfort  of  the  patient  and  it  is,  therefore,  seldom 
wise  to  omit  it.    Strips  of  rubber  dam  make  the 


^Read  before  the  Southern  Surgical  Association,  Baltimore,  December,  X918. 
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best  drainage  materiaL  Drains  should  be  removed 
as  soon  as  the  discharge  becomes  negligible,  usual- 
ly at  the  end  of  48  or  72  hours  after  the  operation. 

Adhesion  of  the  skin  to  the  laLiynx  or  trachea  is 
not  an  infrequent  cause  of  annoyance.  This  can 
be  avoided  by  securing  the  interposition  of  a 
layer  of  cellular  tissue  between  these  structures. 

Generally  speaking,  ether  anaesthesia  is  the 
safest  and  most  satisfactory.  To  this  rule  there 
are  of  course  exceptions,  but  they  are  rare.  It  is 
generally  conceded  that  when  a  patient  dies  from 
appendicitis  it  is  almost  always  because  someone 
has  bltmdered.  The  sooner  it  is  generally  conceded 
that  it  is  a  grievous  error  for  a  goiter  patient  to 
put  oflF  consulting  the  surgeon  until  the  time  for 
safe  surgery  is  past,  the  sooner  will  the  number  of 
goiter  deaths  be  decreased.  In  the  present  state 
of  our  knowledge  concerning  goiter  there  is  no 
excuse  for  any  but  a  very  sinall  proportion  of 
goiter  patients  first  seeking  surgical  relief  after 
ihe  time  for  safe  surgery  is  past. 


For  the  preparation  of  the  sub-standard  risks 
for  the  major  operation,  injections  of  boiling  water 
into  the  gland  substance  is-  more  efiFectual  than 
any  other  known  procedure.  In  a  large  percentage 
of  patients  with  small  goiter  of  the  di£Fuse  hyper- 
plastic variety,  injections  of  boiling  water  should 
be  the  treatment  of  choice  in  that  it  is  efficacious 
and  entails  less  risk  and  less  loss  of  time  than  any 
other  method  of  treatment  equally  efficient. 
This  method  of  treating  goiter  has  already  been 
published.^  It  is  now  in  quite  general  use  and  a 
detailed  presentation  of  the  subject  is  unnecessary. 

In  closing  I  should  like  to  urge  the  especial 
importance  of  foci  of  infection  in  goiter  patients. 
Not  infrequently  the  removal  of  these  foci  will 
cause  the  goiter  symptoms  to  disappear.  To 
allow  such  foci  to  remain  after  thyroidectomy  is  to 
invite  a  recrudescence  of  the  goiter  symptoms. 
Besides  it  should  be  remembered  that  th)rroid- 
ectomized   patients   are    especially    vulnerable. 

^Suig.,  Gjmec.  k  Obit.,  19x5,  zz,  xs. 
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Dr.  F.  a.  Besley  Dk.  E.  C.  Dudlev 

Dk.  a.  S.  Edwasds        Db.  O.  T.  Fbeeb 

Dr.  M.  Herzog  Dr.  L.  E.  Schuidt 

Dr.  G.  F.  Surer 


y^REATMENT  of  Malignant 
-*  and  Benign  Growths  with 
Radium ;  Postoperative  Prophy- 
lactic Radiations  '  following  the 
Surgical  Treatment  of  Cancer. 
Radium  is  indicated  in  inoper- 
able malignant  conditions.  By 
its  use  an  inoperable  case  may 
become  operable. 

We  desire  to  confer  and  co-oper- 
ate with  surgeons,  assuring  them 
adequate  amounts  of  Radium  to 
meet  the  requirements  of  patients 
referred  tO  us. 
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SDRGERY,  GYNECOLOGY  AMD  OBSTETRICS 


Medico -Mechanical  Treatment  in  Cases  of 
Motor  Disturbances  and  Muscular  Debility 

There  is  no  remedy 
which,  in  cases  of  acci- 
dents and  affections  of 
the  joints  and  muscles, 
will  restore  the  resular 
use  of  the  limbs  more 
.  quickly  than  early  Med- 
ico-Mechanical treat- 
ment. 


The  Kny-Scheerer  Corporation 

404-410  West  27th  Street NEW  YORK,  U.  S.  A. 
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Pratt-Lowman 
Self-Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 

connection  with  the  Albee  Motor  Saw  method. 

Devised  by  Major  John  B.  Lovntnan,  M.C,  and  Captain 
R.  B.  Pratt,  M.C,  U«  S«  Base  Hospital  No.  38. 

It  aiwds  the  Mfamsg  adfinlafts: 


siMPLicmr 

No  pttrtt  to  be  loct. 
•terillie,  numipulate. 


Bmj  to  dem. 


DURABILmr 

It  not  only  gives  RBTSACTION  of 
titiiiet,   Init   alto  DEPRESSION   of 

•lieflB  ^RfK]&  Mt  YUlOOOlDUOeiW0B  eRXwOOEMRflC 


19011  iti  lower  mrfece  by  tiie 
tbe  Umb  forcing  it  aciiiiat  the 
table  only  eervet  to  incteeae 
andloddng. 


It  does  away  with  retraction  by 
and  with  tliis  tlie  danger  of  extra 
in  tiie  operative  fidd  and 
operator  unUndeied  in  tiie 
dectric  saw  and  diHL 


we^K  01 


tlie 
of  the 


It  leaves  the  bone  in  a  M^if  plane  than 
tike  sorrounding  tissues  and  soolnriates 
tlie  danger  of  the  saw*  drill  or  spinning 
shaft  engaging  with  tiie  soft  tissues  or 
towding. 

In  oof^unction  with  an  ortiiopedic  tablet 
assistants  can  be  diipenied  with  diiiing 
that  stage  of  the  operation  in  whldi  the 
saw  or  drill  is  in  use. 

It  is  a  usef^  addition  in  a  trarhing  dii^ 
in  that  it  renders  the  fidd  of  operation 
more  vidble  to  spectators. 

Made  in  two  sices;  larger  sise  for  femur; 
smaller  size  for  tibia  and  humerus.  Used 
in  pairs.    Either  sise  per  pair,  $8.00. 


Mimufactmed  by 

HARVEY  R.  PIERCE  COMPANY   . 

1801  Chestnut  Street       Vht  Moim  Smghal  inUnmad  5fon  PHILADELPHIA 

PITTSBURGH  SALES  OPFICEa  3030,  MiU  SOU*  SOU  JENKINS  ARCADB 
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Medical  Press  Endorses 

Warbasse's  Surgical  Treatment 


Journal  Missouri  State 
Medical  Association 

"Some  one  had  to  do  U.  At  last  we  have 
a  really  comprehensive  treatise  written 
by  one  man  who  combines  good  surgical 

{'udgment  with  clear,  modest,  attractive 
iterary  style.  The  text  is  amplified  by 
twenty-four  hundred  cuts -r  dear  and 
instructive.  This  work  is  the  most 
noteworthy  general  treatise  on  surgery 
since  Gross  and  Agnew." 

New  York  State  Journal 
of  Medicine 

''The  author's  style  is  dear,  his  descrip- 
tions are  exact  and  brief,  his  Judgments 
are  to  be  rdied  upon,  and  disdose  the 
results  of  a  naturallv  critical,  judicial 
temperament  brought  to  bear  upon 
surgical  problems.^ 


>i 


Journal  Iowa  State 
Medical  Society 

''Dr.  Warbasse  is  well  known  to  the 
medical  profession  as  an  active  contrib- 
utor to  medical  literature,  particularly 
in  the  fidd  of  surgery.  With  an  abund- 
ance of  material  at  hand,  he  now  pre- 
sents to  the  profession  a  treatise  on  the 
sdence  and  practice  of  surgery." 


Thiw  octoTM,  totiliiif  26S7  paces  with  2400  oriffaal  iUoitxfttkmB  m<  «»#^  By  Ja 

WiyaAflBB.M.D..SarceoBtotbe  WyckoffHcicfauHo«ital,BfooU]rii.N.T.  Pertet;  dotR.$3a00wt 


Annals  of  Surgery 

"Dr.  Warbasse  has  laid  us  all  under 
obligations'  bv  bringing  out  a  work  so 
full  and  elaborate,  in  which  he  has 
indicated  his  judgment  as  to  the  value 
of  the  infinite  number  of  surgical  pro- 
cedures which  the  last  thirty  years  has 
crowded  upon  the  attention  of  the 
surgical  world.  The  2400  illustrations 
are  of  the  kind  which  really  illustrate.'* 

Journal  Indiana  State 
Medical  Association 

"The  whole  work  is  founded  on  the 
conception  of  contributing  something 
that  will  add  to  the  highest  ideals  of 
surgery.  The  book  is  well  written,  and 
is  as  concise  as  consistent  with  compre- 
hensiveness ^d  deamess." 

Northwest  Medicine 

"This  work  is  a  classic  and  should  be  in 
the  possession  of  every  practitioner.  It 
is  not  only  valuable  as  a  guide  to  the 
operating  surgeon,  but  stands  out  as  a 
signpost,  pointing  the  way  to  the 
general  practitioner  or  the  internist. 
The  elaborate  profusion  of  illustrations 
of  an  eminently  practical  nature  often 
speak  volumes  m  themsdves.^' 


SIGN  AND  MAIL  THIS  ORDER  FORM  TODAY 


W.  B.  SAUNDERS  COMPANY,  West  Washington  Sq.,  Phila. 

Please  send  me  Warbasse's  Surgical  Treatment  (three  vdumes  an^  a  separate  desk  index 
vdume)  and  charge  the  $30.00  to  my  account. 


Name. 


.City- 


Street 


JState. 
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A  Sharp  Knife  for  the   Surgeon 


The  Bard-Parker  Knife  is  distinctive  on  account  of 
its  superior  sharpness,  convenience  and  economy. 
,  A  handle  and  12  blades  (6  of  each  size),  as  illustrated, 
$2.50. 

A*lt  Yaar  Dmalmr 

BARD-PARKER  CO.,  Inc.,  37  E.  2Sth  St..  N«w  York 


PoUard 
High  Tension  Stethoscope 

A  'scope  with  which  you  can  hear  the 
heart  sounds  through  an  overcoat,  coat 
and  vest,  and  with  which  you  can  easily 
hear  the  fetal  heart  sound.  The  regulation 
binaurals  are  used  on  this  stethoscope. 
Tly  it  a  week;  if  not  satisfied  return  and 
your  money  will  be  cheerfully  refunded. 


Pricm,  poatpmdin  tk*  U.  S.,  S8.00 

John  D.  Pollard,  M.D. 

Z7S5  J>ckM>n  Blvd.  CHICAGO,  ILL. 


AMERICAN  PRECISION" 

_  W«  Ar* 

'  ^^9^     Dilator  Spedalisb 

Wa  Ropair:    Kollmann  Dilators  of  Boy  make,  and  other 
Surgical  or  Electro-Medical  Apparatus  and  Devices. 

W*  Manufactur*!     New   Safety-Pressure   Gauges   for 
Dilators  for  determining  the  amount  of  pressnie  applied, 
and  equip  any  Dilator  with  Fame. 
Wt  marmfactaiw  DtLATOtlS  for  tha  largett  aargieal  mppfy  hoatmm 

AMERICAN  PRECISION  WORKS,  135  IMa  SOM,  MEW  YORK  CnT 
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Meets  in  Full  Measure  the 
Exacting  Demands  of 
the  Practitioner 

SELF-VERIFYING 

Tyccs 

ThTough  the 
entire  complex 
process  in  its 
manufacture, 
our  yean  of  ex- 
perience is  re- 
flected. 

$25.00 

mpWts    with    pockat 


ROCHESTER,  N.  Y. 


HYCLORITE 

Reducing   Temperatarm  and  Paltm 

Surgeons  recogniie  the  ereat  vtilue  of  Hydorite  in  re- 
ducing temperature  and  pulse  to  normal  in  cases  of 
infected  tbsue  wounds  and  fractures.    Hydorite  deans 
the  wound  through  solvent  action  and  prevents  toxemia 
through  its  oxidizing  action  on  toxins  as  formed. 
This  action  of  Hydorite  has  been  demonstrated  suc- 
cessfully in  a  large  number  of  injury 
cases  in  industrial  hospitals. 
Hyclorita  ia  alwaya  raady  for  Im- 


Sdutknu  muk  Emm  Hjrclorilc  keep  mudi  looaet 
thu  ocdinuy  DAkio'i  nlutioiiL 

a  Diliiii'l  iDlutioo  iiamajtimrtc. 

Prica,  32  oz.,  91.25 
OtJmt  From  YOBT  DmaUr 

GENERAL  LABORATORIES 


WISCONSIN 


BRAMHALL.  DEANB  CO. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


I  to  tmhtmitr  Hm 

mmtt  Ttmlt  CtmmU  HU  mttU  W7  If  t«  £miit  jnm 
to*  W  M  w»tm  «  <ia«l*  fte  ^  mm.  (W  ImlM, 
-M/f  (MM."  immtm  md  OMMm  At  aMIn  Uh. 


FREE-"Eleclro-'nierapenUcs  Condensed" 

A  handy  mMin*l  containing  the  latest  clinical  data  on  electro-ther^teu-  ^ 
tica)  tieatment  and  ahows  where  the  um  of  this  modem  agency  ia  y 
indicated.    Alao  shows  the  very  lateat  development  in  electro- .^^^ 
thetapeutical  appantiu.  ^    «d" 

It  T.IU  You  WhT  y        eop,  rf 

THE  UNIVERSALMODE  IS  SUPREME  *      -ew^ 

Galvanic.  Faradie,  Sinusoidal,  Cauteiy,  Vibration,  Air    '  _  '"'"••'•^ 
Diagnostic  light  In  Th«lr  Hifthut  Efficiency.  * 


MCINT0SI  BATTERY  k  OPTICAL  CO.  / ' 

madFucCarj    f 
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A  New  Blakiston  Book 

The  After-Treatment  of 

Wounds  and  Injuries 

By  R.  C.  ELMSLIE,  M.S./F.R.C.S. 

Brevet-Major.  R.A.M.Cm  Spedal  Military  Surgical  Hospital,  Shepherd's  Bush;  Surgeon-ia-charge, 

Orthoptedic,  Plwsical  Exercise  and  Massage  Departments, 

St.  Bartholomew  s  Hospital 

i44  iOaatraiionB.    Rmaufy 

''It  is  a  practical  guide,  based  upon  considerable  experience  in 
a  Military  Orthopaedic  Hospital/* 

p.  BLAKISTON'S  SON  &  CO.         -         Philadelphia 


P.  BLAKISTON'S  SON  A  CO. 

lOia  Walnut  St.,  PhlladalphU 


ON  APPROVAL  BLANK 


Date. 


Plaaie  Mod  me,  for  10  dajra* 


inabon. 


1  wSn  rank  in  30  days  for  books  I  keep 


Name. 


AddreM. 


NOW  READY 

Third  EtUHan  Tkoroaghiy  RmviM%d 

With  Nmo  BhutraHanB 

Munro  Kerr's 

Operative  Midwifery 

A  Giude  to  the  MBcidlies  and  Compli- 
cations of  Midwifery  Pinctice 

RovalOcUvo.    Pp.  zvl. +  795.    With  308 
niostzatioBt.     Price  in  Biitaia  as/*  Net. 

Bt  J.  M.  MUNRO  KERR.  M.D.,  CM..  Glaaa.,  Fenow 
01  the  Rogral  Facoltj  of  PiisrBidani  and  Saigeona, 
Gtutiomi  HooJdknr,  Americaii  Gjnccologicel  Sooctj; 
ProCeMor  of  Obstetrics  and  GynKcologyt  Glsicow 
Univenitj  (Muiriiesd  Chair);  Obstetric  Phytidan, 
Glasgow  Maternity  Hospital;  Gynscdogist,  Royal 
Infirmary;  Past  President  of  the  Glasgow  Obstetrical 
and  Gynecological  Society. 


"We  rafard  thla  book  aa  tho  moat 
able  addition  to  EiMTliah  obetatrlcal  literature 
that  hae  been  made  for  a  lonv  time."— Urdif  Ji 

New  York         -         Wm.  Wood  db  Co. 

Ptfth  Avenue 

London     -     Ballliere,  Tindall  St  Cox 

8  Henrietta  Street*  W.  C.  2 


MttFiatK 


Quarterly  Medical  Clinics 

"Thm  CUmie  CarrUd  to  ikm  Buay  FracHHonmr" 

A  Nsw  sad  Ihigns  PddicslMn  sf  EitrasrdBsry  Msrit 


Vol.  I,  No.  2  January-April,  1919 

These  Clinics  are  a  Series  of  Consecutive  Clinical 
Demonstrations  and  Lectures  for  Practitioners  and 
Students,  given  at  Augustana  Hospital  by 

FRANK  SMITHIES.  M.D..  F.A.CP. 

Assoeiate  Professor  of  Medielns,  School  of  Medleinei 
University  of  Ullnols :  Gastro-Enterologlst  to  Aogos- 
taaa  and  U.  B.  Marine  Hospitals.  eCo.  . 


PrmM9  ConunmniM 

II  will  be  worth  the  while  for  any  physloian  seektnc  vp-co-tfats  Infor- 
mation to  teep  In  tOQch  with  this  pimllcatlon.—  NoHkwett  MedUein: 

Quarterly  Medical  Cllnles  Is  dsstlned  to  beaTaloableandpopnlar 
addition  to  medleal  llteratare.—  Neto  York  State  Jommal  t^  MidMne. 

This  Quarterly  bids  lair  to  become  a  most  valvable  addition  to  medical 
periooleal  llteratoxeu—  SotUkem  Medteal  Journal, 

Foidar  Smiting  Forth  Conlenfs  FurnUhmdon  Apptteation 


Annoal  Snbeeriptlon 
Fife  Dollars.  Paper 
Bight  Dollars,  Cloth 


Single  Copies 
One  Dollar  and  a  Halt.  Paper 
Two  Dollars  and  a  Qoarter,  Cloth 


Siga  aa^  Hdl  Teday.    Tea  Caa't  Affeid  Is 


Mediane  and  Surcery  Publlehlns  Co..  Ine.       8.G.O.  5-10 
MetropoUtan  Bulldlns,  St.  Louis,  Mo. 

Qentlemea: — ^Bodoeed  find  $ for  an  Annual  Sub- 
scription to  QUARTERLY  H&DICAL  CLINICS,  beghmteg 
January,  1919. 


Name. 
City.. 
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The  1919 

Practical 

Medicine 

Series 

of  Year  Books 

PubBihed  at  moathly  mtef 
v>b  begbuiiiig  in  April 


tl-H       S.W     tl.ft  ilM  tl.M  tl.H  n.«  t 


Evmry  pase  of  evaty  vol- 
ume U  diract  and  to 
tha  point,  y«t  corarinc 
with  tha  utmoat  cotn- 
platanaai  what  on* 
wishoa  to  know  in  tha 
wida  ranee  of  rocant 
madicina  and  BurfMr- 

Tha  wlacnplMa  prica  for  dia  o^t 
lalaias  ■  flOXwT   bdJnJadnl- 


THE  YEAR  BOOK 

PUBLISHERS 
IM  S.  Dcu-bMH  SL,  akif 


Our  Blood  Chemical 
Tests  to  Estimate 
Operative  Risk  Are 
Being  Widely  Used 

Our  Complement  Fixation  Tests 
for  Syphilis,  Tuberculosis  and 
Gonorrhea   have  found  special 
favor  among  careful  physicians. 
All  other  laboratory  aids. 

928  N.  Grand  Ave.       ST.  LOUIS.  HO. 

K.  B.  H.  OlADWOHl.  H.D..  DiHctor. 

(On  Lave  in  StrvinJ 
CARL  POWELL.  Acllad  Dlrsclor 

50%  BETTER 

Prevention    Defense 
Indemnity 

1    Orl>l>auataUau«l,»hath.r  th.actorofnia- 
.lon-.ahUDwn. 

'  "'srufiGi:^'rr:^7a^^:r5!™' 

•    You  hara  ■  nka  In   tha   ..laeUon   of   local 

The  MEDICAL  PROTECTIVE  CO. 
o^Fort  W«yn.,  Indiana 

In  To-  V-trnma.  u 


mllfailnMiTmaniPk^m.    Liatt6ai.    Chih  Gill, BimM BtaiJi.  f  10  00 ihI 


SURGICAL  CONTRIBUTIONS  from  1881-1916 

By  RUTHERFORD  MORISOIT.  H3.,  F.R.C.S.  (Edin.  and  £ng.) 

With  a  PREFACE  and  FULL  STIBJECT  INDEX,  Contribated  by 

W.  D'OTIEY  GRAKGE,  H.D.,  CM. 

VOL.  I.-GENERAL  SURGERY.  fS-W  nat.  VOU  H.-ABDOMINAL  SURGERY,  W.H  nat. 

'"nieAiiUiartiubcou^hltvinreiiptDdale Wean  lurpRBd  wiUithe  vait  imoimt  ol  oiicipal  vatfc The  latboi') 

Thebu^  will  be  widely  read  and  wed  at  a  book  of  teCeKDU."— Bur.  Med.  Jodih. 

at  profit  fmn  ao  eiaminatioa  of  tbcai  voiiuna;  on  neailj  everr  pt|e  an  to  be  diacovered  polDti  of 

»t  only  a  very  capable  lurfeoDp  but  a  dear  thinker  and   a  ludd  irrilcr/' — 

Biutol,  Em.:  JOHN  WKIGHT  t  SONS,  Ltd. 


New  Toil:  WM.  WOOD  k  CO. 
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R  EB  M  AN 
COMPANY 


141  W.  36th  St. 
NEW    YORK 


NOTED  BOOKS 


ANATOMY 


BARDELBBEN  uid  HABCKBI^AppUed  Anat- 
omy— One  volume — ^204  colored  wood  cuts,  with 
explanatory  text $8 .00 

MORTON  —  The  Abdomen  Proper  —  Colored 
plates — ^Analytical — ^Synthetical — (Constructive 
— Destructive) — ^With  explanatory  text — One 
volume $6.00 

TOLDT— Atlas  of  Anatomy  for  Students  and 
General  Ftactitioners. — Revised  Edition. — 1505 
illustrations. 

Volume  I 
A. — ^The  Regions  of  the  Human  Body  (Figures 
1  to  6). 

B.— Osteology  (Figures  6  to  377).  With  Index, 
C.—Arthrology  (Figures  378  to  498).  With 
Index $6.00 

Volume  II 
D. — Myology,    with    a    Supplement    on    the 
Anatomy  of  Hernia  (Figures  499  to  640).  With 
Index.  E. — ^Splanchnolc^^  (Figures  641  to  932). 
With  Index $7.00 

Volume  III 
F.-^Angeioloey  (Figures  933  to  1123).    With 
Index.    G.— Neurology.     H. — ^The  Organs  of 
the   Senses    (Figures    1124   to    1505).     With 

Index $11.00 

Three  Volumes  complete,  $24.00 

BLOOD 

EHRLICH  —  Anemia  —  Many  colored  illustra- 
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trations  in  the  text.  86  colored  ngures ...  $7 .  00 

FOSTER— Diagnosis  from  Ocular  Symptoms 

$6.00 
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HIRSCHBERG  —  The  Treatment  of  Shortsight 
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illustrations,  190  pages $2.00 
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tinal  Tract $3.50 
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KRAUSE— (Rudolf)  Normal  Histology,  Inclu- 
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An  Important  New  Book   for  Surgeons 
The  Operations  of 

Obstetrics 

Embracing  the  Surgical  Procedures  and 
Management  of  the  More  Serious. Compli- 
cations. 
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Price,  silk  cloth  binding,  S6.00. 

3  ubiect  of  obstetrics  is  presented  from  the 

g  :or  s  point  of  view,  only  enough  pathology 

••  [lysiology  being  introduced  to  give  reason  for 

isight  into  the  various  procedures  described. 

ment  of  the  subject  from  this  angle  finds 

e  hope  that  the  general  practitioner,  as  well 

in  obstetrics,  will  find  such  a  book  helpful. 

d  in  surgical  procedures  and  in  the  manage- 

:  serious  complications  in  the  operations  for 

250  illustrations  form  a  special  feature  of 

this  work.      1  he  various  steps  in  each  operation,  the  various 

positions,  instruments,  etc.,  are  shown  by  beautiful  engravings  made  from 

original  drawings  prepared  by  the  author  or  by  artists  under  his  personal 

supervision. 
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NEW  LIPPINCOTT  BOOKS 


JUST  ISSUED 


Hirst's  ATLAS  OPERATIVE  GYNECOLOGY 


By  Barton  Cooke  Hirst,  M.D.,  University  of  Pennsylvania 


300 


210  Illuatratlons,  N«Mly  All  In  Colors 


Cloth,  $7.00 


This  work  has  been  confined  strictly  to  conditions  peculiar  to  women.  The  text  has  been  sub- 
ordinated to  the  illustrations,  which  are  very  large,  clearly  colored  and  show  the  separate  steps  of 
each  operative  procedure. 


McDonald's  ESSENTIALS  OF  SURGERY 

For  Students  and  Senior  Nurses 


Crown  Octavo 


By  Archibald  L.  McDonald,  M.D. 

40  Illustrations 


doth,  $2.00 


This  book  covers  the  general  principles  of  surgical  diseases  and  pathological  changes  which 
result;  the  more  important  surgical  lesions  of  the  body  are  considered.  The  matter  is  presented 
simply  and  it  covers  most  thoroughly  the  field  of  its  title. 


Foch's  TEXT-BOOK  OF  OPHTHALMOLOGY 

By  Alexander  Duane,  M.D.,  Surgeon  Ophthalmic  and  Aural  Institute,  New  York 

Oetavo  1007  PasM  402  Illustrations  Cloth,  $7.00 

New  6th,  edition  of  this  well-known,  universally  used  masterpiece  is  just  from  the  press. 


THE  ELEMENTARY  NERVOUS  SYSTEM 


By  G.  H.  Parker,  Sc.D.,  Prof,  of  Zoology,  Harvard  University 


OS  Illustrations 


Cloth,  $2.1 


This  is  the  second  book  issued  in  our  Series  of  Monographs  on  Experimental  Biology,  written  by 
a  number  of  most  prominent  American  biologists.  As  experimental  biology  and  genend  physiology 
are  one  and  the  same  science,  the  Series  of  Monographs  will  include  the  field  of  traditional  general 
physiology.  The  volume  first  published  was  on  Forced  Movements,  Tropisms  and  Animal  Conduct, 
oyjacques  Loeb,  of  the  Rockefeller  Institute.  Many  others  are  in  preparation,  and  their  publication 
wilf  follow  at  short  intervals.    Full  descriptive  list  on  request. 


Wilson  and  Potter  "INTERNAL  MEDICINE" 

S  Ootavo  Volumas       Ovsr  700  PagM  Each       440  lUustratlons      14  Plates      Desk  Index       Cloth,  $18.00 

This  is  a  new  practice  in  a  most  practical  and  usable  form,  with  two  volumes  devoted  exclusively 
to  Diagnosis,  written  by  Wilson,  of  Jefferson  Medical  College,  Philadelphia.  The  third,  by  Potter,  of 
Columbia  University,  is  devoted  to  Treatment,  and  is  based  on  the  celebrated  Ortner's  Treatment. 


Octavo.    SOO  Patas 


INTERNATIONAL  CUNICS 

1st  Volume;  29th  Series 

Illustrations:  5  Colorodi  21  Black  and  Whita  Platas 


Subscription  Onl; 


ription  vnijr 
Cloth,  $2.00 

This  first  volume  of  the  29th  Series  contains  the  usual  article  on  Progress  of  Medicine  during 
1918;  eight  live  practical  Clinics;  a  Symposium  on  Influenza;  four  articles  on  Medicine;  one  on  Public 
Health  and  four  articles  on  Surgery,  one  a  Symposium  on  Surgery  of  the  Thorax. 
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NEW  BOOKS  AND  EDITIONS 

AARON— Diseases  of  the  Digestive  Organs  TREVES— Surgical  Applied  Anatomy 

Full  infoimation  as  to  symptoms;  analysis  of  stomach  con-  Every  chapter  revised,    considerable  new   material   and 

tents,  duodenal  contents  and  feces;  diagnosis  and  both  med-  twenty-seven  new  illustrations  introduced. 

ical  and  surgical  treatment.  lamo.  702  pages,  153  illustratioas,  74  in  colors.  Revised  by  Arthur 

OcUvo,  818  pages,  158  engravings,  24  platcs.    By  Charles  D.  ^,"J™'Jf*-^-  LL.D.,  etc.    Huntenan  Professor  and  Conservator 

Aaron,   ScDV^mId.;   Professor  of  Castro-Enterology.   Detroit  ^^}iiJ^''??^^^Sii^S^^^'^'^^^ 

College  of  Medidne  and  Surgery,  etc.   No.  (.d)  E^iH^^,  ^^  ^  ^^  2f  t^^Sla^ilS^aTK 

SIMON-ainical  Diagnosis  ^^''^  ^*^'^- *'''  '^• 

This  revisiim  contains  much  new  and  important  material—  KOPLIK—Diseases  of  Infancy  and  Childhood 

the  leading  text  in  its  field.  Intensely  clinical  in  value.  Much  new  material  on  acidosis. 

OcUvo,  854  pages,  207  engravings.  28  plates.    By  Charles  E.  the  infectious  diseases,  meningitis,  tuberculosis,  diseases  of 

Simon,  B.A..  M.D.,  Professor  of  Clinical  Pathology  and  Physio-  the  ductless  glands  and  blood  and  on  the  various  problems 

Cloth,  $6.00  net.  Octavo,  928  pages,  230  engravings,  25  plates.   Bv  Hekry  Kopuk. 

ovm^^vT     »»  Y    £     ^        r^   t  M.D.,  Attending  Pediatrut,  Mt.  Sinai  Hospital;  Ex-President  ot 

SIMON— Human  Infection  Carriers  American  Pediatric  Society,  eu.  New  (4ik)  Edition. 

The  recognition,  control  and  management  of  the  carrier.  ^.^^„    ,.    -         ,,     .  Cloth,  $6.00 net. 

The  call  today  is  for  men  trained  inthis  work.  CABOT— Modem  Urology 

i2mo,  250  pages.  By  Charlks  E.  SmoN,  B.A.,  M.D.,  Professor  of  By  eminent  American  authors.  The  standing  of  the  con- 
Clinical  Patholoor  and  Physiological  Chemistry,  University  of  tributors  auures,  and  press  reviews  acclaim  it  to  be  the 
Maryland  and  C^ege  of  Physicians  and  Surgeons,^BaJtimore.^  ^^^  ^^^  thorough  and  modem  worit  in  this  field. 

^«Tr«««^T«r     «*-  *    ^  J  rw_  ^  '^^  octsvo  volumcs  of  ovcr  700  pages  each,  with  632  engravings 

GUSHNY— Pharmacology  and  Therapeutics  and  17  pUtes.  Edited  by  Hugh  Cabot,  M.b.,  F.A.c.sTchief  of 

New  matter.  «.  the  didnfectyit..  ip«.cua„h.  JkMi^  ^SSiST  1=!^^  S'SSTt^STuS^I'lSSSSl  ST""**'' 
digitalis,   opium   alkaloids  and  methods  of  physiological  Cloth,  per  Vol.,  $7.00  net. 

assay.    Based  00  the  new  U.  S.  P.  CROTTI— Thyroid  and  Thymus 

^yT.s'^^lL^'^Sia^y^^^^JSrTL^iil  Ghong.the  deua.  »  to  the  .ymptonw.  di^™>j|u  .»d  both 

Formerl]^  Professor  of  Materia  Medica  ami  Therapeutics,  University  medical  and  surgical  treatment  of  goiter  and  all  diseases  ot 

of  Michigan,  etc.    New  (7M)  EdUion.  Cloth,  $4.50  net.  the  thyroid  and  thymus  as  practiced  by  the  world's  lead- 

HARE>— Practical  Therapeutics  "**  authorities. 

pt-  ^-     I       J      ^-       1         !•    ^'         £  ^      ^        ^     TL  Impenal  ocUvo,  S70  paxes.  96  enwavings,  at  colored  plates.    By 

The  practical  and  rational  appucation  or  treatment.    The  Andk*  Croiti,  M.D.,  F.A.C.S.rFormerly  Professor  of  Clinical 

lessons  gained  from  the  war  as  to  treatment  of  Shock  and  Surgery,  and  Associate  Professor  ofAnatomy,  Ohio  SUte  University; 

Collapse;  Ambrine  and  Paraffine  in  Bums;  CarreFs  Meth-  ^wgeon  to  Grant  and  Children  s^<»^^UColumb^^ 

I      V^  ¥    •    .•  t*        r     •         rv*  LI  •      1*  nan  JUorocco,  Ue  Liuze,  910.00  net. 

ods;  Intravenous  Injections;  Transnision;  Dichloramme-F  irTiLm     g«f*«^a««a«-i/*  iv^ttf^M^.**  ^f  r^^..^— s..^ 

and  aiorcosane.  etc.  are  all  set  forth  clearly  and  fully.  LUMB-Systematic  Treatment  of  Gonorrhea 

Octavo,  1023  pages,  14s  engravings,  6  plates.  By  Hobaet  Amoev  A  thoroughly  practical  handbook  giving  the  practocal  de- 

Harb,  M.D.,  B.Sc.,  Professor  of  Therapeutics,  Materia  Medica  tails  of  methods  of  treatment  found  most  valuable  m  thou- 

and  Diagnosis,  Jefferson  Medical  College,  etc.  New{i7tk)  Edition,  sands  of  cases.    Covers  Pathology  and  Bacteriology,  Urin- 

^^^^r^.    ^    .«  Cloth, fsso n«t-  alysis.  Routine  Treatment.  SpecUl  TreatmenU  (Vaccines, 

BROWN— Oral  Surgery  Electro-Chemical.   Mercury  Compounds).   CompUcations. 

Important  changes  in  war  surgery  —  the  wonderful  plastic  Chronic  Cases.  Test  of  Cure,  etc. 

operations  and  prosthetic  devices  for  reconstruction,  etc.  i2mo,x  19  pages.   By  N.  P.  L.  Lumb,  Captain.  Royal  Army  Medical 

Octavo,  734  pages,  570  engravings.  20  plates.    By  Gkorge  V.  I.  Corps.  Cloth,  $1.50  net. 

Bkown,  D.D.S.,  M.D.,  F.A.C.S.,  Major.  M.  R.  C,  etc.  New  (jd)  _,«-^«^-.-k      «      -  ,-.  ^  «.    .  ,.     •• 

Ediiion,  dloth,  $7.00  net.  VEDDER— Syphilis  and  Public  Health 

r^DAV     A  ^^^  ^  prevent  Syphilis,  including  methods  both  for  the 

GRAY    Anatomy  individuaJ  and  the  community;  its  prevalence  and  means 

The  World's  Standard  on  Anatomy.  of  transmission  are  the  main  points  of  this  book. 

Imperial  Octavo,  1396  pages.  1247  lane  and  ekborate  engravings.  z2mo.  5x5  pages.  By  CoL.  £.  B.  Veddbs,  M.D.,  M.C.,  U.  S.  A. 
mostly  colors.    Revised  bv  Wauubn  H.  Lewis,  B.S.,  M^.,  Pro-  Cloth,  $2.25  net. 

!vS?Uoijfc)^2i°^'^   Anatomy,     Johns   Hopkimi   University.  WHITMAN-Orthopaedic  Surgery 

Cloth,  $7.50  net;  Three-Fourths  Leather.  $g.oo  net.  Juit  off  press  And  embodying  the  most  recent  methods  of 

*k  A  ^^^T     .«  <    ^  ^     ■  diagnosis  and  differential  diagnosis,  new  appliances  and  new 

BACON— Manual  of  Otology  methods  of  treatment.  The  techniaue  of  all  operative  pro- 

The  tat  on  suppurative  inflammation  of  the  labyrinth  en-  cedures;  of  bone  grafting;  nerve  grafting;  tendon  and  muscle 

tirely  rewritten  and  thorough  revision  on  adenoid  growths,  transplantation;  surgery  of  peripheral  nerve  mjuries,  etc..  is 

enlarged  tonsils,  submucous  resection  of  nasal  septum,  etc  given  in  detail. 

i2mo,  583  pages,  204  illustrations,  2  plates.    By  Gorham  Bacon.  Octavo,  ox4_pages  with  767  illustrations.  By  Royal  WBrniAN.M.D., 

1.,  M.D.,  F.A.C.S.,  Formerly  Professor  of  Otology,  College  of  M.R.C.S.,  En^.,  F.A.C.S.; 


.A.u.b.,  irormeriy  rrotessor  ot  utoiogy,  v^oiiege  ot  M.K.^.b.,  En^.,  I'.A.t^.a.;  a  Jjirector  ot  Military  urtnopaeaic 

1  Surgeons,  Columbia  University;  Aural  Surgeon,  Teaching;  Chairman  of  the  Medical  Advisory  Board  for  Ortho* 

A^vn  A  «/*>.  M^JWkM.  and  Eye  Infirmary,  etc.;  and  Tkuman  L.  Sadmdsks,  utedics  in  New  York  City:  Associate  Surgeon  to  the  Hospital  for 

A.B.,  M.D..  Assistant  Professor  of  Laryngology  and  Otology.  Ruptured  and  Crippled;   Orthopaedic  Surgeon  to  the  Hospital  of 

College  of  Physicians  and  Suneons;  Assistant  durgeon,  Bellevue  St.  John's  Guild;  Cone^x>nding  Member  of  the  British  Orthopaedic 

Hospital,  etc.    New   (jtk)   Edition.                      Cloth.  $3.00  net.  Society,  etc.,  etc.                                                       Goth,  $7.00  net. 
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'Y  friends  will  be  glad  to  know  that  I  consider  the 
Victor  "Model  Snook"  Roentgen  Apparatus  is  a 
very  satisfactory  technical  development  of  the  orig- 
inal Snook  Roenqsen  Apparatus,  which  I  had  the 
privilege  of  presenting  to  the  medical  public  in  1907. 

I  believe  that  with  its  recent  improvements  the 
Victor  "Model  Snook"  is  the  best  X'Ray  machine 
of  the  present  day  art. 


P\M  putlculan  ate  given  In  (he  new  "Model  Snook" 
bulletin  which  U  JuM  olf  the  pra*.  A  copy  will  be 
•ent  on  requeK  —  mnd  without  the  leMt  obUgatlon. 


VICTOR  ELECTRIC  CORPORATION 

Mmufatturtrt  of  a  Cimi|>Iae  Line  ofRaentgtn  and  EUetn>-Mtdiad  Apparaau 


OAUBRIDOK.  M 


CBICAOO.ILL. 

PHIlJUJELFHtA,  PA. 

SBATTLK,  WASH. 
B»WUMBlll» 


BQIUIHOHAM.  ALA. 


StUes  and  Service  Slaiions: 
DKraorTMica 

CINCINNATI,  OHIO 
Uni  UbIob  CBUni  SUM. 

LOUIBVILLS.  EY. 
4U  AUHrUBBIdf. 
BOCBEBTRB,  N.  Y. 


LOil  ANOELEB.  CAI. 

SM  Bust. 

HINNEAPOLIB   MINN. 

220  L*  BiUa  BMf. 


PITTSBUnOB,  PA. 
«10  FnUOB  BMk 

ini^UMuDat.' 

DE8  MOINE8.  IOWA 

Kis-n  uu«rbida. 

TOBONTO.  CJ 


•IS  BnnrD-M«ri'» 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Eastman  Dupli-Tized  X-Ray  Films 

npHIS  interesting  film  radiograph  of  a  bladder  stone  in 
a  fleshy  person,  shows  how  effectively  Dupli-Tized 
Films  may  be  used  in  diagnostic  work  of  this  kind. 

Films  are  flexible,  easy  to  handle;  light  and  compact 
for  filing,  unbreakable  and  cost  less  than  plates. 

Ask  your  dealer  for  Kaslmaa  Dupli-Tized  X^Ray  Films. 

EASTMAN  KODAK  CO.,  Rochester.  N.  Y. 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


The  Essential  Definition  of  Image  is  Assured 
by  Correct  Use  of  the  Proper  Size  Focal  Spot. 


The 
Radiator  Type  Coolidge  X-Ray  Tube 

Highest  standards  of  diagnosis  depend  upon  the 
correct  use  of  a  tube  having  a  fine  focus. 

The  Radiator  Type  Coolidge   X-Ray   Tube   is 
characterized  by  its  exceptionally  fine  focus. 

Immediate  Shipment  Can  Be  Made 

General  lectric 

General  Office     ^-t SchenecUdy.KY. 

Co  y 


32 SnRGERY,  OYNECOLOOY  AND  OBSTETRICS 

THE  MEYER  MULTOSCOPE 

[eyer  Multoscope  ii  fumifthed 
!te  with  Self  ConUuned  Aeriil  and 
Fension  Switch,  eliminating  the 
ag  of  wires  in  a  room  and  mak- 
:  placing  of  the  appaiatiu  a  flexible 
Jiangeable  as  desired.  No  current 
wasted  in  excess  wiring.  Hie 
last  word  in  dasBness. 

It  covers  every  phase  of 
Modem  X-Ray  Work. 

Send  for  aim 
MULTOSCOPE  BULLETIN 


Price  complete $1100.M 

THE  WM.  MEYER  COMPANY 

»17  WASHINGTON  BLVD.  CHICAGO,  ILL. 


/^ 


=ANNOUNCEMENT= 


AN  EPOCH-MAKING  ADVANCE  IN  THE  ROENTGEN  ART 


The  Wappler  Electric  Company  announces  the  production  of  a  new  Roentgen  Ray 
Tube  Itnown  93 


NlTROkEN 


itable  during  heavy  prolonKed  exposures  and  unnot  be  over-reduced 

FaBtldmlalanJainancrclallnfonniiUoBaltlktiattaftin  ngucrf 

>^  WAPPLER  ELECTRIC  COMPANY,  Inc.^^^^^ 

173  E.  87th  StTMt,  NEW  YORK.  U.  S.  A. 
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Patch-*"  ?ri=r" 

HOT  WATER  BOTTLES 


with  tlM  N«v*r-Fallbit,  Clranljr 


iE-Z^;KS^^;PAT(Hi 


w; 


IDELY  lued  in  IiotpitaU  evoyvrheie  becauae 

■o  easy  and  clean  ts  apply — no  ttdioiu.  atick^ 

of  slue  or  cement — just  a  little  touch 


SKELETONS 


We  have  secured 
a  large  stock  of 

Selected 

Skeletons 


Prlca 

and  daaipttoia  gladly 

famished 

on  applkaHon 
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of  your  aseptic  hypodermic  syringe — "it"  being  em 
S&D  hypo-tablet — add  a  few  minims  of  clean  cold 
or  warm  water,  shake  once,  perhaps  twice,  and  you 
have  a  solution  that's  limpid,  accurate,  non-irritating. 

Could  anything  be  easier  or  simpler?  Or  safer? — the 
risk  of  irritation  being  about  nil  with  skill  and  a  clean 
syringe  and  needle. 

Moat  druggials  supply;  youra  will  tf  you  ask  him. 

SHARP   &   DOHME 

the  hypodermic  tablet  people 
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Salvarsan 
(Arsphenamiiie-Mefz) 

AND 

Neosalvarsan 
(Neoarsphenamine-Mefz) 

WE  have  greatly  improved  the  methods  of  manufac- 
ture of  these  standard  remedial  agents.  Official  tests 
show  they  possess  a  relative  fixity  of  arsenic  content  en- 
tirely in  keeping  with  the  original  formulas. 

We  have  no  hesitation  in  asserting  that  Salvarsan  and 
Neosalvarsan  are  now  THE  arsenical  preparations  par 
excellence. 

With  this  great  improvement  in  quality  we  have  reduced 
the  prices  to  such  an  extent  that  these  valuable  drugs  are 
now  available  for  much  more  extended  use  in  private 
practice. 


SALVARSAN 

(AmplMnamlne-Metz) 

O.I  gram $  .60  per  ampule 
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In  Cartons  containing  10,  25  or  50  Ampules 

(May  be  assorted  sizes) 

zo  per  cent  discount 


NEOSALVARSAN 

(Neaarsphenamliitt  "Mets) 

Dosage    I,  0.15  gram. .  .$  .75  per  ampule 
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II,  0.3 

III,  0.4s 

IV,  0.6 
V,  0.7s 

VI,  0.9 

X,i.s 
XX,  3.0 

XXX,  4.5 


II 


tt 


tt 


It 


u 


11 


tt 


tt 


In  Cartons  containing  10, 25  or  50  Ampules 

(May  be  assorted  sizes) 

10  per  cent  discount 


NOVOCAIN  is  again  obtainable  in  any  required  amounts,  both 
in  powder  form  and  tablets. 

If  your  druggist  cannot  supply  you  with  Salvarsan,  Neosalvarsan 
or  Novocain,  forward  order  direct  to  us. 

H.  A.  METZ  LABORATORIES,  Inc. 

122  Hudson  Sfreet  NEW  YORK 
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Surgical 
Dressings 


The  Standard  for 
25  years 

BAU£R  a,  BLACK 

Cliicago        New  York         Toronto 


WE  CAN  SUPPLY  YOU 


Gauze  and  Bandages 


The  Good  Manufacturing  Co. 

lMN.W«lb       Chkage 
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THE  BATTLE  CREEK  SANITAUUH  AND  BOSPTTAL-Ei 

Medkal  Surgical  Orthopedic 

Neundogical  Obstetrical  Reconstructive 

Eititatwiat  Deparimti^ 
IMnlng  Sdwol  foi  Nunes    Normal  School  of  Phyiical  Edncation    School  of  Home  Economic)  and  Dleletlca 
Students  received  on  favorable  term*  Regiiteied  trained  nunei,  dietitians  and  phyucal  directors  ni^Hed 

DBiHtllflilmtliiHm»ilitfrmufmrfi»il 

THE     BATTLE     CREEK    SANITARIUM 

Box  143,  BATTLE  CREEE,  UICHIGAN 


?■*  _  _    *-..^     atomy  on  the  cada 
CUcMa 

'..    Pvierul  liutriKlli 
Gentlemen:  Send'*'-,  " 

DM  informatioa  re*        *'•, 
garding  the  above. 
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Stanolind 


Bet .  U.  S.  Pat.  Oft 


Surgical  Wax 

Alleviates  Pain 

When  the  wax  film  is  laid  on  a  denuded  sur- 
face the  patient  is  relieved  of  pain  immediately. 

Until  after  the  healing  process  has  started, 
Stanolind  Surgical  Wax  should  not  remain  on 
the  wound  longer  than  twenty-four  hours. 

Later  the  wound  may  be  cleansed  and  redressed 
every  forty-eight  hours. 

In  removing  the  dressing,  when  that  portion 
adhering  to  the  uninjured  skin  has  been  loos- 
ened, the  entire  film  may  be  rolled  back  with- 
out causing  the  least  pain,  or  without  injury 
to  the  granulations. 


Stanolind  Petrolatum 

For  Medicinal  Use 

in  fiye  grades  to  meet  every  requirement. 

Superla  White,  Wory  White,  Onyx,  Topas  and  Amber. 

Stanolind  Petrolatum  is  of  such  distinctiye  merit  as  to  sustain 
the  well-established  reputation  of  the  Standard  Oil  Company  of 
Indiana  as  manufacturers  of  medicinal  petroleum  products. 

Yon  may  subject  Stanolind  Petrolatum  to  the  most  rigid  test 
and  inrestigation — you  will  be  conTioced  of  its  superior  merit. 

STANDARD  OIL  COMPANY 

(Indiana) 
MmmfaOtmMfn  of  Msdieinal  ProdueUjrom  PsiroUum 

910  S.  Michigan  Avenue  Chicago,  U.  S.  A. 


765 


40 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


N^ttt  fork  l^mt-^tvihnvdt 

Courses  arranged  for  the  general  practitioner  in  all  branches  of  medicine. 
Separate  courses  on  every  subject  and  Special  Practical  Courses,  where 
individual  instruction  is  given  in  the  following  subjects: 


Anaesthesia;  Colon  and  Rectal  Diseases;  Complete  Eye  Seminar, 
embracing  seven  Special  Courses;  Ear  Operations  (Cadaver); 
Nose  and  Throat  Operations  on  the  Cadaver  and  in  the  Oper- 
ating Rooms;  Bronchoscopy;  Nose  and  Throat  Pathology; 
Abdominal  Diagnosis;  Physical  Diagnosis;  Diagnosis  and  Treat- 
ment of  Constitutional  Diseases  of  the  Adult;  Dietetic  and 
Metabolic  Problems;  Infectious  Diseases;  Neiurology;  Stomach 
Diseases;  Infant  Feeding  and  Diagnosis;  Intubation  and  Lumbar 
Puncture;  Practical  Pediatrics;  Cystoscopy — ^Male  and  Female; 
Diagnosis  and  Office  Treatment  of  Gynecological  Cases;  Gyne- 
cological. Operations  on  the  Cadaver;  General  Surgery  on  the 
Cadaver;  Genito-Urinary  Surgery  on  the  Cadaver;  Military 
Orthopedic  and  Bone  and  Joint  Surgery;  Treatment  and  Care 
of  Fractures;  X-Ray  and  Laboratory  Work. 

The  Hospital  has  a  bed  capacity  of  over  400.  The  average  number  of 
patients  admitted  daily  to  the  Dispensary  is  800.  The  Hospital  and 
teaching  facilities  are  as  extensive  during  the  summer  months  as  during 
the  winter  session.  Cadaver  coiuses  omitted  during  June,  July,  August 
and  September. 

Throuj^  the  courtesy  of  the  Secretary,  a  two-day  complimentary  ticket 
is  given,  which  enables  the  visiting  physician  to  decide  upon  the  courses 
best  suited  to  his  piupose  and  to  meet  the  instructors  in  the  various 
departments  before  registering  for  any  work. 

Far  Further  Particulars  Address 

SECRETARY  OF  THE  FACULTY 


30d  East  Twentieth  Street 


NEW  YORK  cmr 
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PANCREATIC  LYMPHANGITIS 

With  and  Without  Jaundice^ 

By  JOHN  B.  DEAVER,  M.D.,  F.A.C.S..  Philadelphia 


DURING  the  past  decade  disease  of  the 
pancreas  has  been  productive  of  a 
considerable  amount  of  Kterature  for 
some  of  which  I  have  to  acknowledge  responsi- 
bility. The  pancreas  is  so  commonly  involved 
at  operation  for  upper  abdominal  conditions 
that  I  have  thought  it  worth  while  again  to 
direct  attention  to  it  and  to  consider  the 
relation  between  the  pancreatic  lymph  glands 
and  other  abdominal  viscera. 

The  gall-bladder,  bile-ducts,  pyloric  region 
of  the  intestines  and  the  second  part  of  the 
duodenum,  through  their  efferent  lymph 
channels,  are  placed  in  intimate  relation  to  the 
head  of  the  pancreas,  and  it  is  the  head  of  the 
pancreas  that  is  most  frequently  involved  in 
pancreatitis  associated  with  other  upper 
abdominal  diseases.  The  course  of  infection 
has  time  and  again  been  observed  at  the 
operating  table  in  gall-bladder  diseases. 
Inflammation  of  the  gall-bladder  is  followed 
by  enlargement  of  the  cystic  lymph  glands, 
periductal  lymphangitis,  enlargement  of  the 
glands  at  the  head  and  at  the  margin  of  the 
pancreas  and  often  of  the  regional  lymph 
channels  at  the  head  of  the  pancreas. 

**The  lymph  drainage  from  the  head  of  the 
pancreas  passes  through  the  lymph  glands  of 
the  common  and  hepatic  ducts.  A  cholecys- 
titis causing  great  enlargement  of  these 
glands  can  produce  pressure  and  jaundice,  or  a 
lymphoedemaora  lymph-borne  infection  of  the 


head  of  the  pancreas,  just  as  at  times  lym- 
phcedema  is  seen  in  the  arm  following  amputa- 
tion of  the  breast  and  removal  of  the  axillary 
glands.  The  gland  group  in  both  instances 
drains  three  regions.'*' 

Induration  of  the  head  of  the  pancreas 
about  the  common  duct  is  present  in  35  to  40 
per  cent  of  diseases  of  the  gall-bladder,  not 
only  in  cases  with  common  duct  stone,  but 
also  in  many  cases  where  the  gall-bladder  is 
only  slightly  diseased  but  in  which  there  is 
enlargement  of  the  lymph  glands  draining  the 
gall-bladder,  and  also  in  a  number  of  cases  of 
strawberry  gall-bladder  with  or  without  stones. 

In  the  course  of  my  abdominal  work  I  am 
becoming  more  and  more  convinced  that  the 
first  stage  of  chronic  pancreatitis  is  nearly 
always  disease  of  the  pancreatic  lymph  glands. 
This  primary  disorder  can  rarely,  if  ever,  be 
diagnosed  before  operation,  nor  is  a  pre- 
operative diagnosis  of  chronic  pancreatitis 
always  possible.  In  both  conditions  the 
predominant  symptoms  are  those  of  some 
upper  abdominal  disease,  with  which  they  are 
more  often  than  not  associated,  principally 
gall-bladder  disease,  peptic  ulcer,  disease  of 
the  liver,  or  appendicitis.  In  the  absence  of 
definite  indications  of  calculi,  the  appearance 
of  jaundice  serves  to  suggest  the  possible 
cause  of  the  trouble.  The  onset  of  jaundice  in 
these  cases,   as  a  rule,  is  gradual  and   its 

•C.  J.  Mayo.    Collected  Papers,  Mayo  Clinic,  1916.  viii.  280. 


iRead  by  title  before  the  Southern  Surgical  Aasociation.  Baltimore.  December.  17-19,  1918. 

433 


434 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


intensity,  variable  at  first,  is  apt  to  be  more 
constant  than  when  due  to  stone  or  stones  in 
the  common  duct.  The  difficulties  of  diagnosis 
are  illustrated  by  the  following  cases,  recently 
operated  upon  by  me  at  the  Hospital  of  the 
University  of  Pennsylvania: 

The  patient,  male,  aged  i8  years,  gave  as  his 
chief  complaint  jaundice,  nausea,  and  pain  and 
weakness  of  the  muscles  of  the  lower  extremities. 

The  pain  began  four  days  before  admission  and 
two  days  later  jaundice  set  in,  first  on  the  face  and 
then  covering  the  entire  body,  the  skin  becoming  a 
muddy  yellow.  There  was  considerable  nausea, 
vomiting,  some  spitting  of  blood,  dizziness  and 
languor. 

Physical  examination  in  addition  to  the  jaundice 
showed  slight  epigastric  pulsations,  absence  of 
peristalsis,  abnormal  breathing.  No  areas  of  tender- 
ness were  noted.  The  liver  was  palpated  at  the 
costal  margin,  liver  dullness  was  percussed  8  centi- 
meters below  the  costal  margin.  The  liver  extended' 
from  the  eighth  rib  to  the  end  of  the  costal  margin  in 
the  right  mammary  line. 

Two  days  after  admission  the  patient  vomited 
medicine,  food,  and  a  small  amount  of  blood. 
Vomiting  and  evidence  of  bleeding  continued  at 
intervals  for  several  days.  The  symptoms  finally 
yielded  to  treatment  and  the  patient  was  able  to  go 
home  much  improved  one  month  after  admission. 
Nineteen  days  later  he  returned,  giving  a  history  of 
having  vomited  two  days  previously,  but  which  he 
attributed  to  dietary  indiscretions.  Jaundice  was 
still  marked,  and  general  weakness  and  stiffness  of  the 
lower  extremities  were  present.  He  also  complained 
of  bladder  irritability  and  nocturnal  frequency. 

Examination  showed  an  increased  enlargement  of 
the  liver  which  was  found  to  extend  four  finger 
breadths  below  the  costal  margin.  Palpation  of  the 
gall-bladder  was  doubtful.  There  was  some  tender- 
ness over  Mayo-Robson's  point.  The  patient  later 
became  stuporous,  and  the  temperature  rose  to 
above  io4°F.  Vomiting  continued.  The  attending 
physician  diagnosed  enlargement  of  the  gall-bladder 
and  referred  the  patient  to  me  for  operation.  I 
found  the  gall-bladder  to  be  slightly  enlarged  but 
normal  in  appearance.  The  bile  in  the  gall-bladder 
also  was  apparently  normal,  but  its  rnucous  mem- 
brane was  granular  in  appearance.  The  pancreas 
was  enlarged  and  slightly  congested.  The  liver  was 
very  large  and  congested.  Adhesions  between  the 
gall-bladder  and  the  duodenum  gave  evidence  of 
old  inflammation  of  the  gall-ducts.  Our  operative 
diagnosis  was,  therefore,  acute  obstructive  cholan- 
gitis. Operation  consisted  of  draining  the  gall-blad- 
der. The  postoperative  course  was  most  stormy, 
variations  in  temperature  giving  a  genuine  **  steeple 
chart. "     The  patient  finally  got  well. 

E.  A.  Graham^  has  recently  demonstrated 
that  enlargement  of  the  liver  is  a  feature  in  87 

*  Surg.,  Gynec.  &  Obst..  1918,  xzvi,  531. 


per  cent  of  cases  with  disease  of  the  biliary 
tract;  a  rather  too  large  percentage  I  am 
inclined  to  think.  Nevertheless  he  finds  that 
this  enlargement  occurs  regardless  of  whether 
or  not  calculi  are  present  or  whether  or  not 
there  is  obstruction  of  the  cystic  duct,  and 
states  that,  **if  cholecystitis  is  well-estab- 
lished it  is  very  probable  that  ascending 
infection  of  the  liver  may  constantly  recur, 
possibly  through  the  lymphatics  surrounding 
the  bile  passages.'*  We  all  know  that  a 
gall-bladder  once  infected  rarely  regains  its 
normal  condition.  Its  walls  have  a  tendency 
to  harbor  bacteria,  which  in  turn  may  lead  to 
infection  of  the  liver  through  the  lymph 
channels  around  the  biliary  tract. 

The  following  case  recently  operated  upon 
by  me  at  the  Lankenau  Hospital  well  shows 
pancreatic  lymphangitis  as  the  precursor  of  a 
pancreatitis  which  was  without  doubt  ob- 
viated by  operation. 

The  patient,  a  married  woman  aged  42  years, 
gave  a  history  of  eleven  years  of  abdominal  pain 
often  severe  enough  to  require  morphia  for  relief. 
There  was  no  constancy  in  the  time  of  the  attacks, 
nor  was  there  any  relation  to  food  intake.  Four 
days  before  admission  she  experienced  one  of  the 
very  severe  attacks,  and  after  this  became  slightly 
jaundiced.  There  was  no  history  of  vomiting  or 
nausea  during  the  attacks. 

Her  youngest  child  is  eighteen  months  old; 
pregnancy  was  normal. 

Physical  examination  showed  jaundice  involving 
the  entire  body.  The  tongue  was  covered  with  a 
thick  grayish  coating.  Teeth  fair.  Abdomen: 
tenderness  in  the  gall-bladder  area  and  increased 
rigidity  in  upper  right  rectus.  Diagnosis:  gall- 
bladder disease. 

A  severe  attack  of  pain  the  day  after  admission 
required  morphia  for  relief.  Jaundice  increased.  At 
operation  the  following  day,  the  liver  was  found  to  be 
enlarged  and  congested.  The  gall-bladder  distended 
and  chronically  inflamed.  The  gall-bladder  was 
removed  and  when  opened  was  found  to  contain 
muddy  bile  and  many  stones.  The  cystic  duct  was 
opened  and  muddy  bile  exuded.  Some  adhesions 
around  the  hepatic  flexure  of  the  colon  were  released. 
.  The  pancreatic  lymph  glands  were  very  much  en- 
larged. The  head  of  the  pancreas  was  slightly  en- 
larged. A  chronically  inflamed  appendix  was  re- 
moved. Jaundice  began  clearing  the  day  after 
operation.  The  patient  is  still  in  the  hospital  and  is 
doing  well. 

These  pancreatic  and  peripancreatic  in- 
flammations as  I  have  elsewhere  pointed  out, 
are  comparable  to  cervical  adenitis  following 
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tonsillitis,  or  inguinal  adenitis  after  an 
infection  of  the  extremity.  The  subsidence  of 
the  infection  in  the  gall-bladder  is  steadily 
followed  by  subsidence  of  the  lymphangitis. 
In  view  of  the  fact  that  in  the  present  state  of 
surgery  we  have  no  successful  means  of  direct- 
ly attacking  the  chronically  diseased  pancreas, 
it  is  obvious  that  early  treatment  of  this 
'^prepancreatitis,"  if  I  may  coin  the  term,  is 
most  desirable.  Medical  treatment  is  slow, 
not  always  successful,  and  offers  no  assurance 
of  freedom  from  recurrence.  Surgery  gives 
reasonable  assurance  of  removing  all  foci  of 
infection  and  consequent  freedom  of  recur- 
rence. 

Disease  of  the  prepancreatic  lymph  glands 
without  jaundice  is  demonstrated  in  the 
following  instance. 

Male,  age  39,  admitted  to  the  Lankenau  Hospital, 
complaining  of  upper  abdominal  distress  after  * 
eating.  The  history  shows  seven  years  of  periodic 
attacks  of  epigastric  pain  four  to  six  hours  after 
meals,  relieved  by  alkalis.  Also  nocturnal  pain  re- 
lieved by  food.  There  is  no  constipation;  no  his- 
tory of  jaundice  nor  of  gall-stone  colic;  no  nausea 
or  vomiting.  Physical  examination  is  negative  ex- 
cept for  the  abdomen.  The  abdominal  wall  is  relaxed ; 
peristalsis  active.  The  stomach  capacity  is  2700 
cubic  centimeters.  We  were  unable  to  wash  out  the 
stomach  entirely.    The  stomach  is  slightly  ptosed. 


X-ray  confirmed  gastroptosis  and  demonstrated 
pyloric  obstruction.  Diagnosis:  duodenal  ulcer.  At 
operation,  adhesions  running  across  the  duodenum  to 
the  gall-bladder  causing  partial  obstruction  were 
released.  There  were  enlarged  glands  along  the  neck 
of  the  gall-bladder  and  along  the  common  duct.  A 
spastic  hourglass  contraction  of  the  duodenum 
relaxed  under  manipulation. 

The  peripancreatic  lymph  glands  were  enlarged 
and  hard.  The  head  of  the  pancreas  was  large  and 
hard.  Some  perisplenic  adhesions  were  released. 
A  large  chronic  indurated  ulcer  was  present  at  the 
junction  of  the  pylorus  and  duodenum,  the  injection 
extending  down  into  the  duodenum  and  upward 
along  the  lesser  curvature  of  the  stomach.  An  an- 
terior gastrostomy  brought  to  view  a  large  bleeding 
ulcer,  one  inch  in  diameter.  Considerable  blood  was 
found  in  the  stomach.  The  opening  in  the  stomach 
was  closed  with  chromic  gut  and  linen.  Posterior 
gastro-enterostomy  was  done.  A  chronically  dis- 
eased gall-bladder  was  removed.  The  cystic  and 
common  ducts  were  found  to  be  patulous.  A  fibrous 
appendix  was  removed.  This  patient  made  an 
uneventful  recovery  and  has  been  entirely  relieved  of 
his  symptoms. 

Without  enlarging  upon  the  pathology  and 
the  surgical  details  of  the  question,  I  have 
cited  these  cases  in  order  to  emphasize  the 
importance  of  early  surgical  treatment  of 
upper  abdominal  disease  before  a  possible 
pancreatitis  has  time  to  get  in  its  destructive 
work. 
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PRACTICAL  CONSIDERATIONS  WITH  REGARD  TO  PERMANENT 
COLOSTOMIES' 

Bv  \V-  K.  SISTkUNK.  M.D.,  F.A.C.S..  Rochestkr.  Minnesota 


EACH  year  we  see  a  number  of  patients 
in  whom  we  find  it  necessary  to  make 
permanent  colostomies.  As  a  rule, 
these  colostomies  are  made  in  certain  patients 
selected  from  a  group  of  cases  in  which  it 
has  been  found  necessary  to  excise  the  rectum 
and  sphincter  muscles  for  cancer,  and  in  cases 
of  inoperable  cancer  of  the  rectum.  The 
patients  thus  operated  on  have  given  us 
excellent  opportunities  to  test  the  various 
types  of  operations  and  to  note  the  annoying 
conditions  which  may  arise  following  a  per- 
manent colostomy. 

In  reviewing  briefly  the  anatomy  of  the 
lower  colon,  it  will  be  remembered  that  the 
posterior  one-third  of  the  descending  colon 
from  the  splenic  flexure  to  the  sigmoid,  us- 
ually lies  behind  the  jieritoneum.  This  por- 
tion of  the  bowel  has,  as  a  rule,  a  very  short 
mesentery,  and  often  is  more  or  less  fixed 


Kig.  I.  Near  view  of  sigmoid  Uexun-  shvwinK  the  long 
mesentery  in  comparison  with  the  short  mesentpry  abovr 
it.  and  also  the  incision  in  the  mesenterj'  when  the  sigmoid 
flenure  is  used  for  nulling  a  colostomy. 


to  the  posterior  abdominal  wall.  Near  the 
beginning  of  the  sigmoid  flexure  the  peri- 
toneum completely  surrounds  the  bowel,  and 
the  mesentery  supplying  this  portion  becomes 
much  longer;  it  usually  measures  from  three 
to  six  inches  in  length. 

Nearly  every  type  of  colostomy  that  has 
been  suggested  and  that  seemed  practical 
has  been  used  in  the  Mayo  Clinic,  but  up 
to  the  present  time,  operations  or  pro- 
cedures undertaken  with  an  idea  of  giving 
the  patient  control  of  the  bowel  passages 
have  almost  always  proved  disappointing. 
Until  recently  we  made  the  majority  of 
colostomies  through  an  oblique,  muscle-split- 
ting incision  in  the  left  inguinal  region.  The 
loop  of  bowel  brought  up  for  the  colostomy 
was  supported  by  a  glass  rod,  a  rubber  tube, 
a  piece  of  skin  or  silk-worm  sutures,  and  was 
cut  across  five  or  six  days  following  the  oper- 
ation. Many  of  the  colostomies  made  in  this 
manner  were  perfectly  satisfactory.  In  a 
few  of  the  cases  there  was  a  tendency  toward 
the  development  of  a  ventral  hernia  into  the 
tissues  surrounding  the  colostomy.  More 
frequently,  however,  the  tendency  has  been 
toward  a  retraction  of  the  loop  of  bowel  in 
which  the  colostomy  was  made,  allowing 
in  some  instances,  the  proximal  end  of  the 
bowel  to  discharge  a  part  of  its  contents  into 
the  distal  end.  We  also  have  found,  in  in- 
stances in  which  the  bowel  was  cut  off  at  or 
near  the  level  of  the  skin,  that  there  is  a 
tendency  on  the  part  of  the  skin  to  contract 
around  the  opening  in  the  bowel,  thus  nar- 
rowing it  sufficiently  to  interfere  with  the 
proper  discharge  of  fieces.  In  looking  back 
on  the  group  of  colostomies  made  in  this 
manner  it  is  easy  to  explain  the  reasons  for 
the  development  of  most  of  these  conditions. 
The  incision  was  made  over  a  portion  of  the 
bowel  which  was  more  or  less  fixed,  and  if 
the  sigmoid  flexure  was  pulled  up  and  used  as 
a  loop  for  the  colostomy  this  was  often  ele- 

fflcistion.  Bnltimoir,  Dcctmbrr  17-10.  n.18. 
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Fig.  2.  Edges  o[  the  openiDg  in  the  mesentery  of  the  sigmoid  being  held  widely 
apart  by  gauze  while  a  portion  of  abdominal  wall  is  being  closed  through  the 
opening. 


vated  with  considerable  difficulty.  After  the 
colostomy  had  been  made,  the  edges  of  the 
abdominal  wall  were  separated  for  a  distance 
of  from  two  to  three  inches  by  two  limbs  of 
bowel  and  the  mesentery  supplying  the  loop 
used  for  the  colostomy.  This,  naturally,  left 
a  large  opening  through  the  abdominal  wall 
which  in  some  instances  permitted  a  herni- 


ation of  the  loop;  or  allowed  the  loop  to 
retract  or  pull  inward  toward  the  abdomi- 
nal cavity. 

In  many  of  the  operations  for  excision  of 
the  rectum,  a  segment  of  the  sigmoid  is  left 
between  the  colostomy  and  the  site  where 
the  bowel  is  cut  off  in  making  the  excision 
of  the  rectum.    In  such  instances,  if  the  co- 


438 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


t  for  colostomy  after  the  abdominal 


lostomy  retracts  sufficiently  to  permit  the 
distal  end  to  empty  its  contents  into  the 
segment,  the  faxres  gradually  accumulate 
and  produce  a  large  painful  tumor.  Occa- 
sionally we  have  found  it  necessary,  either  to 
remove  this  segment  or  to  empty  it  and  per- 
form a  plastic  operation  which  will  more 
widely  separate  the  ends  of  bowel. 

We  are  now  making  a  colostomy  very  sim- 
ilar in  type  to  the  one  described  by  Mixter. 
As  a  rule  this  colostomy  is  made  through  a 
straight  incision  placed  below  and  about  one 
inch  to  the  left  of  the  umbilicus. 

An  incision  of  this  t\-pe  possesses  distinct 


advantages.  Through  it  a  thorough  explora- 
tion of  the  abdominal  cavity  may  be  made. 
If  it  is  found  necessary,  a  primary  resection 
of  the  bowel  is  possible,  or,  the  first  stage 
of  the  three- stage  MikuUcz  operation  can 
be  done.  The  incision  may  be  extended  in 
either  direction,  and  if,  after  the  exploration, 
it  is  decided  to  make  a  colostomy,  this  is 
made  through  the  center  or  upper  end  of  the 
incision. 

OPERATION 

The  colostomy  is  made  in  a  loop  of  the 
sigmoid  flexure;  this  portion  of  the  bowel  is 
chosen  because  of  its  extreme  mobility  and 
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the  length  of  its  mesentery.  After  the  loop 
has  been  lifted  out  of  the  abdominal  cavity, 
an  incision  from  oneandone-half  to  two  inches 
in  length  is  made  through  its  mesentery, 
parallel  to  the  direction  of  the  blood-vessels, 
and  extending  upward  nearly  to  the  bowel. 
A  second  incision,  about  one  inch  long,  is 
then  made  across  the  end  of  the  first  incision 
quite  near  the  mesenteric  attachment  of  the 
bowel.  Two  strips  of  gauze  are  placed  in  the 
upper  end  of  this  T  incision  and  when  these 
are  pulled  apart  a  good  sized  opening  through 
the  mesentery  is  created.  The  two  sides  of 
the  entire  abdominal  wall  near  the  center 
of  the  abdominal  incision  are  sutured  through 
this  opening  in  the  mesentery.  The  remain- 
ing portions  of  the  incision  are  then  closed; 
a  small  bite  of  the  bowel  is  included  in  two 
of  the  sutures  to  prevent  the  possibility  of 
herniation  of  a  loop  of  small  intestine.  When 
the  gauze  has  been  removed  a  glass  rod  or 
rubber  tube  is  placed  through  the  opening 
in  the  mesentery  between  the  skin  and  bowel 
to  serve  later  as  a  guide  in  cutting  across  the 
bowel  (Figs,  i,  2,  3,  and  4). 

If  necessary  for  gas  distention,  a  small 
opening  may  be  made  in  the  bowel  any  time 
after  twenty-four  to  forty-eight  hours,  and 
in  from  five  to  six  days  the  bowel  is  cut  across 
completely  with  the  cautery.  As  a  rule, 
however,  the  patients  pass  gases  very  readily 
through  the  knuckle  which  has  been  brought 
up,  and  it  is  unnecessary  to  disturb  it  before 
five  or  six  days.  After  the  loop  has  been  cut 
across  it  will  be  found  that  the  two  ends  of 
bowel  are  separated  by  the  entire  abdominal 
wall  for  a  distance  of  from  one  to  one  and 
one-half  inches  and  that  the  cut  ends  of 
bowel  protrude  for  a  distance  of  an  inch  or 


Kig.  4.    Ends  of  the  bowel  after  it  has  been  completely 

two  above  the  skin.    These  may  later  be  cut 
shorter  if  thought  necessary. 

The  advantages  of  an  operation  of  this 
type  can  be  readily  seen.  In  our  hands  it  has 
obviated  some  of  the  difGculties  which  have 
often  followed  other  types  of  colostomies. 
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THE  TREATMENT  OF  HODGKIN'S  DISEASE' 

Bv  CURTIS  F.  BURNAM.  M.D.,  F.A.C.S..  Baltimorh 


FEW  morbid  processes  present  greater 
variations  in  rate  of  progress  and  more 
protean  clinical  manifestations  than 
does  Hodgkin's  disease.  Its  course  may  be 
runinafewweeksorextend  overyears.  Tume- 
faction may  be  pronounced  and  the  consti- 
tutional disturbance  slight;  but  often  the 
exact  reverse  is  true.  The  primary  lesion 
may  appear  in  the  neck,  in  the  mediastinum, 
in  the  abdomen  or  in  all  these  places  simul- 
taneously. The  patient  may  come  to  us  for 
help  for  pruritus  with  or  without  skin  rash, 
for  a  chronic  cough  or  dyspncea,  for  cedema 
of  the  leg,  or  for  an  invasive  breast  growth. 
Periods  of  quiescence  and  rapid  progress  alter- 
nate in  some  cases;  in  others  there  is  a  steady 
march  of  the  disease.  Without  treatment  all 
recorded  cases  have  ended  in  death.  There 
is  no  authentic  report  of  a  spontaneous  cure, 
although  it  is  quite  possible  that  such  do  occur. 
Over  a  period  of  six  years  I  have  treated 
more  than  a  hundred  cases  of  Hodgkin's  dis- 


ease and  malignant  lymphoma  or  lympho- 
sarcoma, which  resembles  it  so  closely  clini- 
cally. I  have  in  preparation  a  detailed  case 
and  statistical  report  of  this  series.  I  shall 
not,  however,  describe  individual  cases  in 
this  paper  nor  give  a  critical  review  of  the 
very  valuable  studies  in  recent  literature,  al- 
though such  a  review  is  almost  indispensable 
to  an  adequate  presentation  of  the  progress 
being  made  in  the  knowledge  of  the  etiology, 
pathology,  and  treatment  o'  the  disease.  I 
mus  confine  myself  to  a  few  practical  con- 
clusions  drawn   from   my   own   experiences. 

DIAGNOSIS 

Exact  diagnosis  is  necessary  as  a  prel'm- 
inary  to  adequate  treatment,  and  such  diag- 
nosis rests  on  X-ray,  blood  and  tissue  exam- 
inations as  well  as  on  a  careful  general  physi- 
cal examination. 

In  the  advanced  stages,  tissue  examination 
is  the  most  reliable  single  criterion.    By  this 


Fig.  la  (at  left).  Miss  K.  \.  D.  (1897).  Hodgkin's  disease  with  general  involve- 
ment and  marked  pruritus.    Photograph  taken  September  8,  1915,  before  treatment. 

Fig.  lb.  Miss  K,  A.  D.  (iSg;).  Photograph  taken  October  11,  igi5,  alter  three 
radium  treatments.  Complete  di'iappea ranee  of  all  evidence  oF  trouble.  Well  at 
present.     Cure  has  lasted  more  than  three  years. 
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Fig.  2a  (at  left).  Mr.  K.  G.  (jjog).  Hodgkin's  disease.  No  tissue.  Blood  not 
characteristic.    Photograph  taken  April  6,  1916.  before  treatment. 

Fig.  lb.  Mr.  F.  G.  (1309).  Photograph  taken  April  17,  1917,  aEter  five  treat- 
ments. No  treatmenL'i  ^incc.  M  present  no  evidence  of  trouble.  Well  for  nearly 
three  years. 


Fig.  3a  (at  left).   Miss  D.  E.  (2190).     Chronic  Hodgkin's  disease  with  e: 
involvement  of  skin  and  clavicle,  and  infiltration  of   breast.     Photograph  taken 
February  13.  1916,  before  treatment. 

Fig.  jb.  Mbs  t>.  E.  (1190),  Photograph  taken  October  17, 1916,  after  ten  expo- 
sures to  radium.  Still  under  treatment.  At  present  her  arm  is  greatly  swollen  but 
her  general  health  is  good. 
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Fig;  4a.(at  left).  Mrs.  R.  L.  (126).  LytDphosarcoma 
of  mediaatiDum  and  neck.  Diagnosis  from  tissue.  Roent- 
genogram taken  June  14,  191J,  before  treatment. 

Fig.  4b.    Mrs.  R.  L.  <ii6).  Roentgenogram  taken  May 


4, 1(117,  aftereight  treatments.  After  three  treatments  the 
chest  was  negative.  In  the  spring  of  1917.  a  recurrence 
a|^)eaied  which  was  dissipated  by  further  treatment. 
Perfectly  well  ever  since. 


method,  the  typical  Dorothy  Reed  Hodg- 
kin's  disease,  lymphosarcoma,  tuberculosis, 
syphilis,  and  the  metastatic  tumors  are  read- 
ily separable.  In  very  early  lesions,  it  may 
be  impossible  to  distinguish  between  lympho- 
sarcoma, Hodgkin's  disease,  simple  hyper- 
plasia and  tuberculosis,  as  they  all  have  more 
or  less  the  microscopical  characteristics  of 
lymphosarc  oma . 

As  a  routine  diagnostic  measure,  I  advo- 
cate the  removal  of  at  least  two  isolated 
glands.  I  have  seen  no  spread  of  the  disease 
as  a  consequence  of  this  procedure.  On  the 
contrary,  attempted  removal  of  large  masses, 
as  in  block  dissection  of  the  neck,  frequently 
aggravates  the  disease. 

As  to  whether  there  is  a  common  etiologic 
cause  of  Hodgkin's  disease  and  lymphosar- 
coma, I  am  unprepared  to  express  an  opin- 
ion, but  until  such  relationship  is  shown  to 
exist  I  feel  that  they  should  be  considered 
as  separate  diseases. 

Blood  examinations  are  relatively  much 
less  valuable  than  tissue  examinations.  A 
positive  finding  of  Bunting's  blood  picture 
does  not  necessarily  mean  that  the  patient 
has  Hodgkin's  disease,  nor  does  a  negative 
finding  show  the  absence  of  such  disease. 
For,  out  of  34  cases  where  the  tissue  showed 
positive   Hodgkin's   disease,    the   blood   was 


positive  in  only  21  instances  and  was  nega- 
tive in  13.  Moreover,  out  of  26  cases  where 
the  tissue  showed  positive  lymphosarcoma, 
3  cases  showed  the  blood  which  Bunting  has 
designated  as  characteristic  of  Hodgkin's 
disease. 

X-ray  examinations  are  indispensable  in 
determining  mediastinal  and  chest  involve- 
ment. They  frequently  prove  the  presence  of 
marked  trouble,  when  neither  the  history  nor 
ordinary  physical  examination  suggests  it. 

TREATMENT 

The  medicinal  treatment  of  Hodgkin's 
disease  is  most  unsatisfactory.  A  few  appar- 
ent cures  from  salvarsan  and  other  forms  of 
arsenic  are  on  record.  My  impression  is 
that  when  arsenic  is  forced  it  tends  usually 
to  make  the  disease  progress  more  rapidly. 

Vaccines  made  from  the  diptheroid  organ- 
ism have  been  extensively  used  but  with  in- 
different results.  I  have  had  no  personal  ex- 
perience with  them. 

Under  the  influence  of  the  splendid  work 
of  Bunting  and  Yates,  there  has  been  a 
marked  revival  in  favor  of  surgical  removal 
of  Hodgkin's  glands — a  procedure  which 
had  been  well  nigh  abandoned  because  of  the 
impression  that  it  was  not  only  useless  but 
harmful.   There  can  be  no  question,  however, 
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Fig.  s«  (»t  Icfl).  R.  F.  (1471).  Acute  Hodgkin's 
disease.  Patient  was  extremely  ill  with  hut^  oiasses  in 
neck,  chest,  and  abdomen.  There  was  high  fever  and 
marked  emaciation.  Roentgenogram  taken  .'\prll  7.  igiA. 
show!)  chest  condition  before  treatment. 


Fig.  5b.  Miss  R,  F.  (2471).  Roentgenogram  taken 
March  15,  it>i8,  shows  improved  condition  two  years 
later  after  a  series  of  radium  treatments.  General  condi- 
tion at  present  satisfactory,  although  there  w 
in  one  and  one-half  yeais.     Still  under  treatment. 


that  their  more  satisfactory  experiences  are 
due  to  the  invariable  and  immediate  employ- 
ment of  X-ray  treatment  in  conjunction  with 
the  operative  removals. 

X-ray  therapy  in  Hodgkin's  disease  is  not 
new.  It  has  been  widely  practiced  ever  since 
Nicholas  Senn's  report  now  nearly  twenty 
years  ago.  That  the  X-ray  has  a  very  bene- 
ficial effect  both  in  ameliorating  constitu- 
tional symptoms  and  in  reducing  tumor  there 
can  be  no  question.  Nevertheless,  few  if  any, 
authentic  cures  by  this  method  are  on  record. 

While  many  of  our  patients  had  been 
treated  both  operatively  and  with  X-ray,  I 
have  made  use  only  of  radium,  combining  it 
in  some  cases  with  rest  in  bed,  forced  feeding 
and  iron  in  the  form  of  Blaud's  pills. 

Most  of  the  patients  were  in  advanced 
stages  of  the  disease.  Many  of  them  were 
acute  cases,  some  of  them  practically  in  artic- 
ulo  mortis. 

I  have  excluded  from  consideration  only 
those  cases  in  which  the  disease  was  limited 
to  the  tonsil,  where  it  is  difficult  to  classify 
as  Hodgkin's,  lymphosarcoma  or  hyper- 
plasia. Most  satisfactory  results  have  been 
obtained  in  this  group,  which  doubtless  con- 
tains instances  of  Hodgkin's  disease. 

In  general  I  find  that  better  results  are 
obtained  in  cases  where  the  tissue  examina- 


tion shows  lymphosarcoma  than  where  it 
shows  Hodgkin's  disease,  and  in  Hodgkin's 
disease  where  the  characteristic  polymor- 
phonuclear leucocytosis  is  not  present. 

Chronic  cases  are  more  favorable  than 
acute.  Intensive  prolonged  exposures,  very 
satisfactory  in  some  chronic  cases,  are  quite 
unsuitable  in  acute  cases. 

In  a  chronic  case  limited  to  one  set  of 
glands  a  single  exposure  may  lead  to  a  cure, 
which  has,  in  one  case,  extended  over  five 
years.  Heavy  exposures  in  acute  Hodgkin's 
disease  are  usually  followed  by  rapid  reduc- 
tion in  the  size  of  the  gland  masses  but  with 
no  corresponding  improvement  in  the  blood 
or  the  patient's  general  condition.  In  these 
acute  cases  rest  in  bed,  forced  feeding  and 
mild  fractional  radiation  are  indicated.  This 
method  of  treatment  we  have  used  for  only 
about  one  and  one-half  years,  and  are  conse- 
quently unable  to  report  on  the  results.  Acute 
cases  treated  more  than  one  and  one-half 
years  ago  with  the  heavy  dose  method  are 
dead  with  the  exception  of  Miss  R.  F.,  aged 
18.  This  girl  was  admitted  to  the  hospital 
on  April  6,  1916,  with  high  fever,  a  great 
mass  in  the  abdomen,  and  another  in  the 
chest;  she  was  extremely  emaciated  and  evi- 
dently dying.  Under  treatment  there  was 
apparent  complete  cure  lasting  for  more  than 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


Fig.  ba  (a1   left).     Miss  L.   L.   i.3gjii.     Mediastinal             Fig.   ob.    Miss  L.  L.   1,3971^    Koentgenogram  taken 
tumor  with  tissue  aod  blood  both  chaxacteristic  of  Hodg-      October  iS,  igi8.  after  four  radiiun  treatments.    It  was 
Koeutgenogram  talcen  May  23.  1918,  before      impossible  to  give  heavy  dosage  in  this  case,  so  frequeot, 
if..      -    „_. ^  „5gj    3till  being  treated. 


one  and  one-half  years.  There  was  then  an 
extensive  abdominal  recurrence  which  is  at 
the  present  time  yielding  to  treatment. 

Rest  and  abundant  feeding  are  of  great 
importance  in  the  chronic  cases.  Heavy  work 
and  exposure  readily  lead  to  relapse. 

The  most  unsatisfactory  chronic  cases  are 
those  with  very  little  glandular  enlargement 
but  with  marked  constitutional  symptoms 
and  changes  In  the  blood.  In  two  or  three 
cases  of  this  kind  met  with  there  has  been 
but  little  amehoration  of  the  patient's  condi- 
tion following  treatment. 

In  every  case  where  the  infection  is  lim- 
ited to  isolated  groups  of  glands,  such  as  one 
side  of  the  neck  and  axilla,  a  complete  dis- 
appearance of  the  glands  can  be  looked  for 
with  confidence.  Where  the  disease  is  exten- 
sive, especially  in  mediastinal  cases,  this  is 
more  uncertain. 

In  chronic  Hodgkin's  disease  the  disap- 
pearance of  the  gland  masses  is  almost  inva- 
riably accompanied  by  improvement  in  gen- 
eral health,  gain  in  weight,  disapf)earance  of 
pruritus  and  the  return  of  the  blood  to 
a  normal  appearance. 

TECHNIQUE 
Treatment  must  be  so  planned  that  ade- 
quate radiation  will  be  applied  to  all  parts  of 


the  body  affected  by  the  disease.  At  the  same 
time  great  care  must  be  taken  to  avoid  injury 
of  normal  structures,  particularly  the  skin. 
It  is  probably  desirable  even  in  early  localized 
cases  to  radiate  all  the  regions  of  the  bod>' 
in  which  Hodgkin's  disease  is  likely  to  ap- 
pear. There  is  apparently  no  effect  on  gland 
masses  when  not  directly  radiated. 

The  guide  to  treatment  is  to  be  found  in 
the  effect  on  the  gland  masses,  the  blood,  the 
appetite  and  the  general  health  of  the  indi- 
vidual case.  No  fixed  plan  of  treatment  is 
possible  as  a  routine  measure.  The  dose  that 
is  effectual  in  causing  gland  disappearance 
in  one  case  may  be  many  times  greater  than 
that  required  in  another  case.  One  patient 
may  suffer  with  loss  of  appetite,  fever,  and 
general  malaise  from  a  treatment  which  when 
given  another  causes  none  of  these  disturb- 
ances. I  should  say  that  several  hundred 
milligrams  is  a  workable  minimiun  for  use  in 
the  treatment  of  Hodgkin's  disease.  In  a  few 
cases  we  have  used  as  high  as  fifty  gram  hours 
in  a  single  dose. 

Gamma  radiation  from  radium  placed  at 
a  distance  from  the  surface  varying  from  one 
and  one-half  to  five  inches,  has  been  used  — 
the  length  of  the  exposure  being  inversely 
proportional  to  the  amount  of  radium  em- 
ployed. 
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Fig.  7B.  Mr.  C.  S.  B.  (2155).  Hodgkin's  disease 
with  cervical,  mediastinal,  and  axillary  involvement. 
Tissue  and  blood  both  characteristic.  Roentgenogram 
taken  February  7,  igi6,  before  treatment. 

GENERAL   RESULTS 

The  reduction  of  gland  masses,  ameliora- 
tion of  discomforts  and  improvement  in  gen- 
eral health  already  referred  to  occur  in  most 
cases  and  sometimes  are  most  striking  in  the 
very  advanced  stages.  It  seems  to  me  that 
we  may  confidently  look  for  permanent  cure 
in  an  increased  proportion  of  these  patients 
with  further  improvement  in  our  methods  of 
treatment.  It  is,  of  course,  impossible  to  fix 
any  definite  time  limit  as  an  indication  that 
the  disease  will  not  recur.  I  recently  had  the 
experience  of  an  extensive  abdominal  re- 
currence and  death  in  a  patient  apparently 
well  for  four  years  from  a  pharyngeal  and 
neck  lymphosarcoma. 

Excluding  all  patients  where  apparent 
cure  has  been  less  than  three  years,  we  have 
had,  where  lymphosarcoma  was  diagnosed, 
2  cases  perfectly  well  and  without  signs  of 


Fig;  7b.  Mr.  C.  S.  B.  (2155).  Roentgenogram  taken 
March  6,  1917,  after  three  treatments.  Patient  has  been 
well  for  Dearly  three  years. 


trouble  for  more  than  five  years;  one  an  ex- 
tensive neck  case,  and  one  an  abdominal  case. 
Four  cases  have  been  apparently  well  for 
over  three  years;  i  with  pharyngeal  and  neck 
involvement,  1  with  mediastinal,  i  with  ton- 
sil, neck  and  groin,  and  i  case  with  neck  and 
axilla  involvement. 

Excluding  all  patients  where  apparent 
cure  has  been  less  than  three  years,  we  have 
had,  where  Hodgkin's  disease  was  diagnosed, 
I  patient  with  mediastinal  and  neck  involve- 
ment well  for  four  years,  and  2  cases  well  for 
more  than  three  years.  One  of  these  had 
neck,  axilla,  groin  and  iliac  glands;  the  other 
groin,  axillary,  neck'  and  mediastinal  involve- 
ment. 

While  there  is  no  objection  to  the  complete 
surgical  removal  of  a  localized  group  of 
glands,  if  it  is  followed  by  radiation,  it  does 
not  seem  to  me  that  this  is  necessary. 
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ECTOPIC  OR  PELVIC  KIDNEY' 


Bv  E.  S.  JUDD,  M.D„ 


RENAL  ectopia,  or  congenital  misplace- 
ment of  the  kidney,  is  a  condition  in 
which  the  kidney  has  never  occupied 
its  normal  position;  it  is  to  be  distinguished 
from  the  movable  kidney  which  has  wandered 
from  its  normal  position.  Renal  ectopia  is 
due  to  developmental  defects  of  the  renal 
anlage.  The  renal  buds  appear  on  the  dorsal 
aspect  of  the  wolffian  duct,  shortly  after  it 
has  reached  the  cloaca,  as  a  thickening  and 
bulging  of  the  wall  which  soon  develops  into 
a  narrow  stalk  capped  with  a  mass  of  meso- 
blastic  tissue,  designed  to  be  the  future  kid- 
ney. These  buds  grow  dorsally  during  their 
process  of  development,  in  ascent  from  in 
front  of  the  second  sacral  vertebra,  rotate  to 
a  lateral  position  on  either  side  of  the  verte- 
bral column,  and  reach  their  normal  position 
in  the  lumbar  region  about  the  end  of  the 
second  month.  It  is  not  until  after  they  have 
reached  this  position  that  they  receive  vas- 
cularization. This  process  of  ascent  and  rota- 
tion may  stop  at  any  point  during  its  course 


or  it  may  not  be  instituted  at  all;  thus  the 
kidney  never  reaches  its  normal  height  and 
becomes  permanently  fixed  in  an  abnormal 
location.  Variations  in  size  and  form  often 
follow  from  its  adaptation  to  its  surroundings, 
and  are  governed  to  some  extent  by  environ- 
ment and  developmental  defects.  Often  there 
is  an  associated  defective  development  of 
mueller's  duct,  which  does  not  normally 
develop  until  after  the  primitive  kidney  has 
reached  its  final  height,  which  accounts  for  the 
frequent  association  of  genital  malformations 
with  ectopic  kidney. 

Renal  malposition  is  comparatively  rare 
but  occurs  often  enough  to  interest  diag- 
nosticians, and  a  sufficient  number  of  such 
cases  develop  pathologic  conditions  requiring 
surgical  intervention,  to  interest  the  surgeon. 
The  condition  has  been  recognized  for  cen- 
turies, and  was  well  known  to  the  early 
writers  of  the  sixteenth  century,  but  it  was 
then  of  anatomic  interest  only.  Cases  were 
reported  by  Bauhinus  and  many  others.   The 


Fig.  I   (154170).    Left  ectopic  kidney:  moderate  club-  Fig.  2  {i2gji&),    Solitaiy  ri^ht  ectopic  kidney.    Pelvis 

bing  and  ditatalion  of  calyces.    I^ad  catheter  in  the  right      small  and  irregular  in  shape  situated  opposite  middle  of 
ureter  showing  the  right  kidney  in  normal  position.  sacrum.    Ureter  short  and  tortuous. 

'  Pr«cntcd  bcfon  tbe  Soutbno  SuTfiol  AuodiiioD.  Baltimore,  Deconber.  1918. 
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frequency  of  the  occurrence  of  misplaced  kid- 
ney has  been  variously  stated  by  different 
authorities:  Naumann,  in  1897,  reported  21 
cases  in  10,177  necropsies  at  the  Kiel  patho- 
logic institute.  Gerard,  in  1903,  estimated  its 
occurrence  as  i  in  2,500.  Guizzetti  and  Pari- 
set,  in  1910,  reported  18  cases  in  20,000  ne- 
cropsies. Within  the  last  two  decades  the 
condition  has  become  of  surgical  interest,  and 
with  the  accurate  means  of  diagnosis  now  used 
is  steadily  growing  in  clinical  importance. 
Dorland,  in  1911,  collected  121  clinical  cases 
from  the  literature,  about  100  of  which  had 
been  published  since  1898.  In  less  than  one- 
third  of  them  the  sjinptoms  were  due  to  dis- 
placement or  disease  in  the  ectopic  kidney. 
Plummer,  in  1913,  reported  67  cases,  collected 
by  Strater  in  1 906 ,  to  which  he  added  1 7 ,  mak- 
ing a  total  of  84  clinical  cases.  Operations  were 
done  in  63  of  Strater's  67  cases;  48  were  some 
type  of  operation  on  the  kidney. 

Our  series  comprises  19  cases  of  ectopic 
kidney  which  have  been  selected  from  the 
records  of  the  clinic.  In  9  of  these,  operations 
were  done  because  of  pathologic  conditions 
in  the  misplaced  kidney.  In  the  remaining  10 
cases  the  condition  was  discovered  either 
during  the  course  of  some  other  operation  or 
in  making  a  routine  examination  of  the  kid- 


ney. In  these  10  cases  the  kidney,  while 
misplaced,  was  not  producing  any  symptoms 
and  apparently  was  functionating  normally. 

ANATOMIC  FEATURES 

The  ectopic  kidney  shows  some   distinct 

anatomic  features,  mostly  in  its  blood  supply. 
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KiKht   ectopic   kidney   with    hyrfm 


.  Ri)!ht  ectopic  kidney  with  redupliaitioD 


It  is  usually  approximately  normal  in  size 
when  not  diseased,  although  it  may  be  smaller 
than  normal.  It  may  be  oval  or  pyramidal  in 
contour,  depending  somewhat  on  the  sur- 
rounding structures,  and  it  may  retain  its 
fcetal  lobulations.  The  origin  of  the  blood- 
vessels  supplying   the   misplaced   kidney   is 


Fig.  8  (jiJjSi).   I^ft  ectopic  kidney  with  pyonephro 


always  lower  than  normal.  The  arterial  sup- 
ply is  very  liberal;  as  many  as  six  vessek 
entering  the  kidney  have  been  reported. 
These  vessels  may  come  from  the  lower  few 
inches  of  the  aorta,  from  a  branch  of  the  aorta, 
or  from  both.  The  usual  origin  is  the  lower 
few  inches  of  the  aorta,  especially  at  the 
bifurcation,  but  it  may  be  the  common  iliac, 
the  midsacral  or  inferior  mesenteric.  As  a 
rule  the  veins  correspond  to  the  arterial  sup- 
ply, but  an  anomalous  arrangement  is  fre- 
quently found.  The  ureter  is  generally  shorter 
than  normal;  usually  takes  a  short  tortuous 
course  to  the  bladder  and  enters  it  in 
the  normal  position.  The  pelvis  of  the  kidney 
and  the  ureter  are  usually  on  the  anterior  side 
of  the  kidney,  and  in  this  manner  they  retain 
their  fcetal  relation.  The  pelvis  is  not  always 
fully  developed.  The  position  that  such  a 
kidney  assumes  varies  greatly  depending  on 
the  time  at  which  the  normal  process  of  de- 
velopment ceases.  Its  most  frequent  location 
is  entirely  within  the  small  pelvis  behind  the 
uterus,  to  one  side,  or  resting  on  the  prom- 
ontory of  the  sacrum  or  sacro-ihac  joint. 
It  is  sometimes  located  in  the  iliac  fossa,  and 
rarefy  in  the  abdominal  wall.  It  is  usually 
firmly  fixed  in  the  position  assumed,  due 
chiefly  to  its  vascular  pedicle.   It  may  become 
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movable  from  trauma  or  pregnancy.  A  pelvic 
kidney  is  much  more  frequently  found  on  the 
left  side  than  on  the  right,  and  it  is  usually 
on  the  side  where  it  normally  belongs, 
although  crossed  ectopic  kidneys  are -quite 
often  seen.  Occasionally  both  kidneys  are 
in  the  pelvis,  and  rarely  an  ectopic  super- 
numerary kidney  may  be  found.  The  adrenal 
glands  develop  independently;  they  are  always 
found  in  their  normal  position  and  never 
accompany  the  ectopic  kidney.  It  is  inter- 
esting to  note  the  frequency  with  which 
genital  malformations  of  both  sexes  are 
associated  with  dystopia  of  the  kidney,  par- 
ticularly in  cases  of  single  pelvic  kidney.  The 
genital  defect,  if  unilateral,  is  found  on  the 
same  side  as  the  ectopic  kidney.  The  more 
frequent  defects  are  the  imperfect  develop- 
ment or  the  entire  absence  of  the  uterus  and 
the  vagina.  There  may  be  an  absence  of 
vulvar  and  urethral  openings,  and  atrophic 
and  undescended  testicle  is  often  seen.  In 
quite  a  number  of  the  reported  cases  there 
has  also  been  an  imperfect  development  of 
the  urinary  bladder.  Definite  mental  dis- 
turbances have  been  observed  to  be  asso- 
ciated with  ectopic  kidney,  and  are  believed 
to  be  the  stigmas  of  degeneration,  due  to 
developmental  defects.  Ectopic  kidneys  are 
usually  normal  and  although  they  are  subject 
to  aU  the  pathologic  conditions  to  which  a 
normal  kidney  is  subject,  they  are  only  dis- 
covered by  chance  during  an  examination, 
or  at  necropsy.  When  any  lesion  exists  in  the 
kidney,  there  seems  to  be  a  tendency  for  it  to 
become  hydronephrotic,  probably  because  of 
the  short  ureter  and  poorly  formed  pelvis 
and  ureter.  The  surrounding  structures  may 
also  play  a  part  in  this  condition.  Stones  are 
frequently  found  in  these  kidneys,  as  is  also 
cystic  degeneration  and  tuberculosis. 

CLINICAL  FEATURES 

From  clinical  observations  it  appears  that 
pelvic  kidney  occurs  more  often  in  females 
than  in  males,  but  at  necropsy,  it  is  found  as 
often  in  the  male.  This  is  undoubtedly  owing 
to  the  fact  that  the  misplaced  kidney  in  the 
female  is  more  prone  to  cause  symptoms  which 
simulate  disease  of  the  uterus  and  adnexa, 
and  also  menstrual  disturbances.    When  the 


ectopic  kidney  is  pathologic  the  symptoms 
are  the  same  as  when  the  condition  is  present 
in  a  normally  placed  kidney.  The  diagnosis 
depends  on  the  physical  findings,  the  X-ray 
and  the  kidney  examinations.  The  diagnosis, 
ordinarily,  is  not  easily  made,  but  there  are 
some  physical  findings  which  are  of  aid.  The 
palpation  of  a  tumor  through  the  abdominal 
wall  or  rectum  especially  with  the  absence 
of  the  kidney  from  its  normal  position,  is  sug- 
gestive of  the  condition.  The  absolute  and 
relative  fixation  of  the  tumor  and  often  the 
palpation  of  the  lobulations  of  a  kidney,  the 
depression  in  the  hilus,  and  at  times  the  pul- 
sation of  a  large  artery  on  its  anterior  wall, 
may  be  noted.  The  presence  of  genital  mal- 
formation associated  with  a  pelvic  tumor 
should  lead  one  to  suspect  ectopic  kidney. 
Cystoscopic  examination  and  pyelography 
give  the  most  accurate  data,  and  it  is  on  these 
data  that  a  definite  diagnosis  is  made.  Fre- 
quently the  cystoscop>e  reveals  certain  fairly 
characteristic  features,  especially  the  pulsa- 
tion in  the  trigone  from  an  underlying  large 
renal  artery.  The  ureteral  meatuses  are 
usually  normal  but  the  ureter  from  the  ectopic 
kidney  is  much  shorter  and  may  be  coiled  and 
distorted.  The  pyelogram  shows  the  abnor- 
mal position  of  the  pelvis  and  makes  it  pos- 
sible to  determine  whether  or  not  the  kidney 
is  pathologic.  The  presence  of  stones  also  is 
shown. 

The  differential  diagnosis  is  more  difficult 
in  the  female  than  in  the  male  because  of  the 
frequency  with  which  the  ectopic  kidney 
causes  symptoms  referable  to  the  adnexa.  In 
many  instances  a  pelvic  kidney  has  been  called 
an  ovarian  cyst  and  explorations  have  been 
made  with  the  idea  that  the  condition  is  a 
cyst  in  one  of  the  ovaries.  A  pyonephrosis  in 
an  ectopic  kidney  has  been  mistaken  for 
pyosalpinx.  The  most  common  error  in  diag- 
nosis in  the  male  has  been  in  differentiating 
between  the  dystopic  kidney  and  inflamma- 
tion in  the  appendix.  In  two  of  our  cases  it 
was  quite  difficult  to  determine  whether  the 
symptoms  were  being  produced  by  the  appen- 
dix which  showed  a  slight  degree  of  inflam- 
mation ot  whether  the  symptoms  were  pro- 
duced by  some  infection  which  was  located 
in  the  pelvic  kidney. 
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TREATMENT 

From  a  surgical  point  of  view  the  treat- 
ment of  ectopic  kidney  differs  in  no  essential 
from  the  treatment  when  the  organ  is  in  its 
normal  position.  The  mere  fact  that  the  kid- 
ney did  not  rise  to  its  normal  position  does 
not  indicate  that  it  requires  treatment.  If 
the  kidney  is  functionating  normally  in  its 
malposition,  under  ordinary  circiunstances 
it  should  not  be  disturbed.  A  few  instances 
have  been  reported  in  which  a  kidney  in  the 
pelvis  was  interfering  with  pregnancy,  and 
apparently  was  the  cause  of  repeated  mis- 
carriages. In  such  cases  it  might  be  advisable 
to  attempt  to  raise  the  kidney  to  a  higher 
position.  Ordinarily,  it  is  difficult  to  change 
the  position  of  the  ectopic  kidney  because  the 
blood-vessels  in  the  pedicle  are  short  and  the 
kidney  is  rather  firmly  fixed.  In  some  cases, 
however,  in  which  the  kidney  is  producing 
s)anptoms  such  as  would  be  caused  by  an 
intermittent  hydronephrosis,  although  the 
function  may  be  normal,  it  would  seem  ad- 
visable to  attempt  to  change  its  position,  and 
possibly  to  do  a  plastic  operation  at  the  point 
of  obstruction.  This  was  done  in  one  of  our 
cases,  and  quite  a  satisfactory  result  was 
obtained.  In  some  of  the  reported  cases  in 
which  a  nephrorrhaphy  had  been  done,  it 
was  necessary  subsequently  to  remove  the 
kidney. 

The  problems  presented  by  the  ectopic 
kidney  during  pregnancy  and  parturition  are 
often  difficult  to  decide,  but  fortunately  most 
deliveries  are  accomplished  without  surgical 
intervention.  We  have  not  observed  a  case  of 
pregnancy  complicated  in  this  manner,  but 
from  reported  cases  it  would  seem  that  the 
amount  of  hindrance  to  labor  depends  on  the 
amount  of  narrowing  of  the  true  pelvis,  and 
also  on  the  degree  of  fixation  of  the  kidney. 
It  has  been  suggested  that  if  the  condition  is 
noted  early  in  the  pregnancy  and  if  it  seems 
to  narrow  the  pelvic  inlet  sufficiently  to 
hamper  labor,  an  attempt  should  be  made  to 
anchor  the  kidney  above  the  brim  of  the 
pelvis.  It  has  also  been  suggested  that  a 
nephrectomy  should  be  done  under  such  con- 
ditions, but  we  believe  that  instead  of  doing 
a  nephrectomy  which  might  be  quite  a  serious 
procedure,  it  would  be  best   to  wait   until 


during  the  last  stages  of  pregnancy,  and  then 
perform  a  csesarean  section. 

The  surgical  treatment  of  pathologic  con- 
ditions in  the  ectopic  kidney  is  practically 
the  same  as  for  like  conditions  in  normally 
placed  organs.  In  aU  cases  in  which  there  is 
destruction  of  kidney  tissues,  impaired  func- 
tion, and  a  normal  kidney  on  the  opposite 
side,  a  nephrectomy  is  certainly  indicated. 
Before  considering  nephrectomy  in  such  cases, 
however,  it  is  very  important  to  determine  the 
condition  of  the  opposite  kidney.  In  three  of 
our  cases,  the  ectopic  kidney  was  solitary, 
and  in  all  it  seemed  to  be  the  cause  of  the 
symptoms. 

REVIEW  or   19   CASES 

Nine  of  the  nineteen  cases  of  ectopic  kidney  of  this 
series  were  operated  on  for  some  pathologic  condi- 
tion in  the  kidney. 

In  one  case  an  exploration  was  made  to  deter- 
mine the  nature  of  a  pelvic  tumor  which  proved  to 
be  a  fairly  good  kidney,  lying  within  the  pelvis.  It 
was  freed  from  its  pelvic  attachment  and  a  fixation 
was  made  as  high  up  as  possible.  This  seemed  to 
relieve  the  patient  for  some  time  but  she  returned  in 
fourteen  months  with  symptoms  somewhat  the 
same. 

In  the  second  case,  a  diagnosis  of  a  functionless 
right  kidney  with  hydronephrosis  and  tumor  was 
made.  An  exploration  revealed  an  ectopic  kidney. 
Nephrectomy  was  done  with  satisfactory  recovery. 

In  the  third  case,  the  patient  gave  a  history  of 
gall-bladder  trouble.  Physical  examination  revealed 
a  rather  firm  mass  in  the  right  abdomen,  and  explora- 
tion showed  the  mass  to  be  an  ectopic  kidney,  which 
was  freed  and  fixed  in  a  higher  position.  The  con- 
dition of  the  gall-bladder  was  remedied  at  the  same 
time.   This  patient's  convalescence  was  uneventful. 

In  the  fourth  case,  the  patient  complained  chiefly 
of  female  trouble,  namely,  attacks  of  pelvic  pain  on 
either  side  which  required  rest  in  bed  for  several 
days  at  a  time.  Examination  showed  a  small  mass 
in  the  left  iliac  fossa,  and  a  deformity  of  the  vagina 
and  uterus.  At  operation  a  py ©nephrotic  left  kidney 
was  found.  The  ureter  was  about  three  inches  long 
and  there  were  three  renal  arteries,  all  coming  from 
the  common  iliac.  The  kidney  was  removed.  Con- 
valescence was  satisfactory  except  for  a  phlebitis 
in  one  of  the  saphenous  veins. 

In  the  fifth  case,  the  complaint  was  kidney  trouble. 
Bacilli  of  tuberculosis  had  previously  been  found 
in  the  urine  and  a  diagnosis  of  tuberculosis  of  the 
right  kidney  was  made.  At  operation  the  kidney 
was  definitely  tuberculous,  and  was  situated  in  the 
right  iliac  fossa.  The  blood  supply  came  from  three 
large  vessels  from  the  lower  aorta. 

In  the  sixth  case,  the  complaint  was  of  frequent 
and  painful  micturition,  and  a  cystocele.  The 
cystosopic  examination  showed  a  pyonephrosis  on 
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the  right  side.  The  combined  functional  test  was 
only  35  per  cent  in  two  hours.  At  operation  a  small 
kidney  was  found  lying  in  the  pelvis,  with  a  hydro- 
nephrosis and  some  infection.  The  ureteropelvic 
juncture  was  a  definite  stricture  which  was  incised 
and  a  plastic  operation  done.  The  convalescence 
was  satisfactory. 

In  the  seventh  case,  the  chief  complaint  was  left 
lower  abdominal  pain.  The  physical  examination 
was  negative,  with  the  exception  of  tenderness  in 
this  region.  Obstruction  was  encountered  lo  centi- 
meters up  the  left  ureter  and  a  pyelogram  showed 
that  the  left  kidney  was  lying  in  the  pelvis,  and  that 
the  pelvis  of  the  kidney  and  the  calyces  were  dilated. 
The  arterial  and  venous  blood  supply  was  char- 
acteristic of  an  ectopic  kidney.  A  nephrectomy  was 
done  and  the  patient  made  a  good  recovery. 

In  the  eighth  case,  the  patient  complained  of  a 
combined  urinary  and  fsecal  fistula  in  the  left 
inguinal  region.  The  fistula  had  persisted  since  an 
operation  for  the  drainage  of  a  large  abscess  in  this 
region  some  weeks  previously.  Soon  after  drainage 
was  established,  stones,  urine,  and  faeces  began  to 
discharge.  Examination  revealed  an  obstruction  of 
the  ureter,  and  X-ray  examination  showed  multiple 
stones  in  the  pelvis  and  calyces  of  a  pelvic  kidney. 
Two  subcapsular  operations  were  performed;  the 
infected  kidney  tissues  and  a  large  number  of  stones 
were  removed. 

In  the  ninth  case  the  patient  had  complained  of 
pain  through  the  pelvis  and  a  left  hydronephrotic 
pelvic  kidney  was  discovered  during  an  exploration. 
The  diseased  kidney  was  removed,  and  the  patient 
made  a  good  recovery. 

In  one  case  an  exploration  was  made  which  re- 
vealed an  absence  of  the  right  kidney  and  a  con- 
genital malformation  of  the  liver  and  duodenum. 
The  left  kidney  was  larg^nd  was  situated  in  the 
region  of  the  sacro-iliac  joint.  Fortunately,  the 
absence  of  the  opposite  kidney  was  discovered  before 
anything  had  been  done  to  the  pelvic  kidney. 

In  four  of  the  series  the  condition  of  congenital 
misplacement  of  the  kidney  was  discovered  during 
the  course  of  some  other  operation,  and  in  most 
instances  the  position  and  condition  of  the  kidney 
probably  had  nothing  to  do  with  the  production  of 
the  patient's  symptoms.  In  two  cases,  the  kidneys 
were  discovered  while  an  operation  was  being  per- 
formed for  appendicitis,  and  in  both  instances  the 
appendix  showed  definite  inflammation.  In  view  of 
the  fact  that  the  symptoms  subsided  after  the 
appendix  had  been  removed,  the  position  of  the 
kidney  apparently  had  nothing  to  do  with  the 
symptoms.  One  of  these  patients,  a  young  married 
woman,  came  for  consultation  because  of  repeated 
miscarriages.  The  pelvic  kidney  was  thought  at 
first  to  be  an  ovarian  cyst,  but  on  exploration  it  was 
found  to  be  a  kidney  apparently  in  good  condition. 


The  uterus  was  lifted  up  in  the  pelvis  by  shortening 
the  ligaments;  nothing  was  done  with  the  kidney. 
I  was  unable  to  get  a  late  ^report  in  this  case,  so  do 
not  know  whether  the  condition  was  remedied.  In 
one  case,  the  pelvic  kidney  was  discovered  while  an 
operation  was  being  done  for  congenital  absence  of 
the  vagina. 

In  five  cases  of  the  series  the  malposition  of  the 
kidney  was  discovered  in  a  routine  examination  by 
means  of  a  pyelogram.  In  all  of  the  five  cases,  the 
kidney  was  apparently  normal  with  the  exception 
of  its  position.  In  two  instances  the  pelvic  kidney 
was  found  to  be  a  solitary  kidney.  In  one  there  was 
lack  of  development  in  other  regions,  and  in  one 
there  was  a  reduplication  of  the  pelvis  (Figs.  i-8). 

SUMMARY 

In  conclusion  it  may  be  stated  that  this 
particular  malposition  of  the  kidney  occurs 
rarely.  The  kidney  may  functionate  in  a  per- 
fectly normal  manner  in  this  position  and  it 
may  never  be  discovered  or  if  discovered  it 
will  not  require  treatment.  The  condition  is 
of  interest  when  the  kidney  becomes  involved 
in  some  pathologic  process  such  as  hydro- 
nephrosis, pyonephrosis,  or  tuberculosis. 
Under  these  conditions  the  location  of  the 
kidney  may  be  misleading  in  the  diagnosis, 
which,  however,  can  accurately  be  made  by  a 
careful  examination  of  the  bladder,  meatus, 
and  kidney  by  means  of  the  cystoscope,  the 
ureteral  catheter,  and  the  pyelogram.  After 
the  diagnosis  has  been  established,  the  treat- 
ment is  the  same  as  for  a  pathologic  condition 
of  a  kidney  in  its  normal  location. 
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OPERATIVE  TREATMENT  OF  UNDESCENDED  OR  MAL-DESCENDED 
TESTIS  WITH  ESPECIAL  REFERENCE  TO  END-RESULTS 

A  Report  of  415  Cases^ 

By  WILLIAM  B.  COI^EY,  M.D.,  F.A.C.S.,  New  York 

Attending  Suxgeon  to  the  Memorial  Hospital  and  the  Hoq>ital  for  Ruptured  and  Crippled 


IN  the  Out-patient  Department  of  the 
Hospital  for  Ruptured  and  Crippled,  from 
1890  to  1918,  there  have  been  observed 
80,736  cases  of  inguinal  hernia  in  the  male, 
of  which  1,357  or  1.68  P^^  cent  were  associated 
•  with  undescended  or  mal-descended  testis. 
From  1890  to  1918,  4,453  cases  of  inguinal 
hernia  in  the  male  have  been  operated  upon, 
of  which  number  334  or  7.5  per  cent  were 
associated  with  undescended  testis. 

Of  1,040  cases  of  hernia  in  adults  operated 
upon  at  the  Memorial  Hospital  by  Dr. 
William  A.  Downes  and  the  writer,  49  or 
4.71  per  cent  were  associated  with  un- 
descended testis. 

In  a  paper  read  before  the  New  York 
Surgical  Society  on  April  22,  1908, 1  reported 
126  cases  of  undescended  testis  which  I 
personally  operated  upon,  and  which  had 
been  traced  as  far  as  possible  to  end-results. 

While  a  nimiber  of  articles  have  been  written 
upon  the  subject  since  that  date,  there  is 
stiU  more  or  less  doubt  in  the  mind  of  the 
medical  profession  as  to  the  indications  for 
surgical  treatment  and  still  a  wide  difference 
of  opinion  as  to  the  best  method  of  operation. 
Even  at  the  present  time,  no  large  statistics 
exist  in  which  the  end-results  of  operative 
treatment  have  been  given,  and  the  present 
paper  has  been  written  chiefly  with  the  hope 
that  some  further  light  may  be  thrown  upon 
the  question  as  to  the  condition  of  patients 
with  undescended  testis  many  years  after 
operation. 

In  my  earlier  paper  I  dwelt  with  considera- 
ble detail  upon  the  various  theories  as  to  the 
causative  factors  connected  with  the  develop- 
ment of  the  undescended  or  mal-descended 
testis,  and  described  the  various  t)^s  of 
undescended  or  mal-descended  testis  usually 
observed. 

As  regards  the  etiology  of  the  condition, 
the  theory  that  a  mechanical  obstruction  of 


some  sort  due  to  inflammation,  adhesions 
formed  during  foetal  life  is  the  principal 
cause,  has  been  strongly  advocated  by 
Buedinger  and  has  found  many  adherents. 
Buedinger  operated  upon  24  cases  of  im- 
descended  testis  of  the  inguinal  variety,  and 
states  that  he  found  mechanical  obstruction 
of  some  sort  in  15  of  these  24  cases. 

As  I  stated  in  my  former  paper,  Odiome 
and  Simmons,  of  Boston,  have  made  an 
important  contribution  to  our  knowledge  of 
the  pathology  of  the  undescended  testis  in 
their  paper  published  in  the  Annals  of  Surgery, 
December,  1904.  They  found  a  marked 
tendency  to  thickening  of  the  timica  albuginea 
in  nearly  all  of  the  specimens  examined  and 
an  increased  amount  of  interlobular  con- 
nective tissue. 

More  recently,  Uffreduzzi,*  of  Carle's 
Clinic  in  Turin,  has  made  perhaps  the  most 
exhaustive  study  of  the  pathology  of  the 
retained  testicle  that  has  yet  been  published. 

His  observations  upon  the  etiology  of  the 
undescended  testis  are  of  special  interest.  He 
states  that  the  explanations  offered  by  many 
of  the  earlier  writers  are  exceedingly  naive, 
in  that  these  writers  frequently  confound  the 
cause  of  the  anomaly  with  its  result.  Kocher 
explained  the  incomplete  descent  of  the 
testis  as  well  as  the  atrophy  of  the  gland 
by  an  inflammatory  process  during  intra- 
uterine life,  but  was  unable  to  support  his 
hypothesis  by  objective  findings.  The  theory 
that  the  non-descent  of  the  testis  is  dependent 
upon  mechanical  obstruction  due  to  peritoneal 
adliesions  occurring  during  foetal  Ufe,  was 
originally  advanced  by  Cloquet  and  Wrisberg, 
and  later  strongly  advocated  by  Buedinger 
and  supported,  he  believed,  by  numerous 
necroscopic  and  operative  findings.  Buedinger 
goes  so  far  as  to  state  that  in  his  opimon 
mechanical  obstruction  caused  by  such  ad- 
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hesions  accounts  for  retention  of  the  testicle 
in  96  to  97  per  cent  of  the  cases  and  that  the 
instances  in  which  a  congenital  origin  of 
retention  is  apparent,  will  amount  to  not 
more  than  2  to  3  per  cent. 

Uffreduzzi  disagrees  entirely  with  Buedin- 
ger's  conclusion,  and  in  regard  to  the  great 
frequency  of  such  cicatrices,  he  states  that 
no  other  investigator  has  found  them  in  any 
such  proportion  as  Buedinger.  Lanz  stated 
that  he  found  no  such  cicatrices  in  any  of 
his  51  cases,  nor  did  Uffreduzzi  himself  ob- 
serve a  single  such  case. 

My*  own  observations  based  upon  our  ex- 
perience at  the  Hospital  for  Ruptured  and 
Crippled,  and  other  hospitals,  are  in  accord 
with  Uffreduzzi.  I  have  found  no  evidence  of 
old  adhesions.  Uffreduzzi  lays  far  more  stress 
upon  the  element  of  heredity  as  a  cause  of 
ectopia,  a  theory  first  advanced  in  the 
classical  paper  of  Godard's.  The  latter  states 
that  the  descent  of  the  testicle  as  it  takes  place 
in  man  is  nothing  but  an  example  of  the 
phylogenetic  migration  as  it  gradually  takes 
place  in  zoological  evolution.  Hence,  some 
authors  consider  retention  of  the  testicle  a 
simple  continuation  of  a  condition  that  is 
normal  in  certain  animals,  and  that  a  retained 
testicle  must  be  looked  upon  as  a  sign  of 
arrested  development. 

I  have  personally  oj)erated  upon  a  boy  of 
thirteen  years  with  double  abdominal  ectopia, 
who  has  a  younger  brother  of  12,  also  with 
abdominal  ectopia. 

Uffreduzzi  states  that  in  the  great  majority 
of  cases  of  ectopic  testicle  there  are  other 
signs  of  degeneration.  In  24  cases  examined 
by  himself,  he  invariably  found  a  greater  or 
less  number  of  distinct  anomalies,  physical  as 
well  as  mental.  In  one  case  bilateral  cryptor- 
chism  was  associated  with  true  hermaphrodit- 
ism. This  extremely  rare  form  of  her- 
maphroditism, of  which  only  two  other  cases 
are  recorded  in  the  Uterature,  represents  one 
of  the  most  serious  formsof  degeneracy  known. 

On  basis  of  his  investigations,  Uffreduzzi 
concludes  that  retention  of  the  testicle  is 
hardly  ever  an  isolated  fact,  but  merely  a 
local  expression  of  infantilism,  i.e.,  of  a  serious 
retardation  in  the  development  of  the  entire 
individual,  which  may  be  more  or  less  pro- 


noimced  and  is  nearly  alwa)^  accompanied 
by  other  bodily  or  mental  abnormalities. 

Uffreduzzi  has  made  an  exhaustive  study 
of  the  literature  with  reference  to  develop- 
mental anomalies  of  this  kind  in  idiots  and 
mentions  Boumville  and  Sollier's  statistic, 
comprising  758  cases  of  idiots  which  show 
such  anomalies  as  phimosis,  hypospadias, 
atrophy,  retention  of  the  testicle,  various 
malformation  of  the  penis,  in  a  considerable 
number  of  cases. 

Kneckt's  statistic,  covering  379  individuals 
belonging  to  this  group,  shows:  phimosis  51 
times;  bilateral  retention  of  testicle  11  times; 
atrophy  of  the  testicle  18  times;  epispadias 
twice,  hypospadias  5  times;  varicocele  12 
times. 

Uffreduzzi's  own  examinations  made  at 
Morro's  Institute  for  Insane,  covering  100 
cases,  show  47  simple  epileptics;  7  epileptic 
idiots;  12  cretins;  14  phrenosthenics.  In  18 
of  these  100  cases  he  found  an  ectopic 
testicle  (6  bilateral  and  12  unilateral). 

Personally  I  beUeye  that  Uffreduzzi  goes 
somewhat  too  far  in  his  claim  that  in  the 
great  majority  of  cases  of  ectopic  testicle 
there  are  other  signs  of  degeneration.  I 
believe  a  study  of  the  statistics  will  show 
that  while  these  various  types  of  abnormal 
mental  development  have  associated  with 
them  a  large  proportion  of  undescended  or 
mal-descended  testis,  it  does  not  necessarily 
follow  that  the  reverse  is  true.  Such  a  state- 
ment as  Uffreduzzi's  should  be  based  upon  evi- 
dence obtained  from  a  very  large  number  of 
cases  of  undescended  testis.  Our  own  obser- 
vations at  the  Hospital  for  Ruptured  and 
Crippled  based  upon  1,357  cases  of  unde- 
scended testis  show  that  marked  signs  of 
physical  or  mental  abnormalities  are  only 
associated  with  double  undescended  testis, 
and  in  but  a  moderate  proportion  of  these. 
As  regards  the  unilateral,  undescended  or  mal- 
descended  testis  we  have  found  no  evidence 
showing  that  this  is  usually  or  frequently 
associated  with  other  abnormalities. 

As  regards  the  pathology  of  the  undescended 
testis,  owing  to  the  fact  that  we  have  from 
the  beginning,  strongly  advocated  attempting 
to  save  the  undescended  testicle  and  not 
to  sacrifice  it,  we  have  had  very  little  material 
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for  pathological  investigation.  Uffreduzzi 
states  that  the  structure  of  the  retained 
testicle  varies  greatly  in  the  individual  cases. 
The  principal  changes  that  are  nearly  always 
found  are  thickening  of  the  tunica  albuginea, 
and  of  the  basement  membrane  of  the  tubules, 
and  a  great  increase  in  interstitial  ceUs. 
The  epithelial  lining  of  the  tubules  also 
shows  very  marked  changes,  the  epithelial 
cells  being  few  in  number  and  more  or  less 
degenerated  and  irregular  in  shape. 

In  a  chapter  on  the  pathology  of  the  re- 
tained testicle,  Uffreduzzi  discusses  the 
various  complications  that  are  apt  to  accom- 
pany the  condition  of  ectopic  testicle  and 
which,  in  order  to  differentiate  them  from 
the  congenital  complications,  he  designates  as 
secondary  or  acquired.  Among  these  are: 
pain  and  nervous  disturbances;  specific  or 
chronic  inflammation;  gangrene  and  in- 
carceration of  the  testicle;  torsion  of  the  cord 
in  a  series  of  80  cases  of  torsion  of  the  cord 
collected  by  Uffreduzzi,  a  retained  testicle 
was  found  in  60  per  cent). 

The  most  common  complication  of  un- 
descended testicle  is  hernia  of  the  congenital 
type,  although  in  rare  cases,  it  may  be  ac- 
quired. In  all  but  two  or  three  cases  we  have 
found  a  potential  or  actual  hernia  of  con- 
genital origin.  Further  complications  are 
hydrocele  of  the  cord  and  neoplasms. 

That  the  retained  testicle  frequently  be- 
comes the  seat  of  timiors,  was  first  claimed  by 
Lecomte,  in  185 1,  and  has  since  been  confirmed 
by  many  others. 

In  my  former  paper^  on  the  "Treatment 
of  the  Undescended  or  Mal-descended  Testis, " 
I  stated  that  there  was  considerable  difference 
ot  opinion  in  regard  to  the  question  of  whether 
the  undescended  testis  predisposes  to  malig- 
nant degeneration,  and  cited  the  various 
views  pro  and  con.  McAdam  Eccles  in  his 
Jacksonian  Prize  Essay,  1903,  stated  that 
he  had  made  an  exanunation  of  48,000  males 
with  hernia  at  the  London  Truss  Society,  and 
found  2  per  cent  or  854  cases  with  undescended 
or  mal-descended  testes.  Yet,  in  this  entire 
series  there  was  not  a  single  case  of  sarcoma 
observed.   He  further  stated  that  of  40  cases 

of  sarcoma  of  the  testis  observed  in  one  of  the 
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large  London  Hospitals  during  a  period  of 
20  years,  there  was  only  one  case  of  sarcoma 
of  the  undescended  testis.  From  this  fact  he 
concludes  tl^it  the  generally  accepted  opinion 
that  malignant  disease  is  more  common 
in  the  undescended  than  the  normal  testis, 
is  not  well  founded.  For  many  years  I  was 
inclined  to  agree  with  Eccles'  opinion  b'lt 
further  observations  convinced  me  that  it 
was  wrong. 

In  my  paper  upon  "Cancer  of  the  Testis" 
with  a  report  of  64  cases,  read  before  the 
Southern  Surgical  and  Gynecological  Associa- 
tion, December  15,  1914,  I  stated  that  in  12 
cases  the  sarcoma  or  malignant  disease  was 
associated  with  an  undescended  testis,  and 
discussed  the  question  of  the  relative  fre- 
quency at  considerable  length.  Different 
writers  give  different  opinions  as  to  the 
relative  frequency  of  cancer  of  the  normally 
descended  and  mal-descended  testis.  Odiome 
and  Simmons,  in  a  review  of  54  cases  of  malig- 
nant disease  of  the  testicle  observed  at  the 
Massachusetts  General  Hospital,  foimd  6  or  11 
per  cent  in  which  the  disease  occurred  in  the 
undescended  testis;  of  these  four  were  in  the 
abdominal  cavity  and  two  in  the  inguinal 
canal.  Radcmacher  gives  the  proportion  of 
malignant  abdominal  to  malignant  inguinal 
testicle  as  i  to  8.  Meiser  found  64  malignant 
inguinal  against  4  abdominal  testis.  Bulkley, 
however,  at  the  Presb3^erian  Hospital,  found 
2  cases  of  malignant  abdominal  to  12  cases  of 
malignant  inguinal  testis.  An  analj^s  of  the 
cases  observed  by  Chevassu,  Odiorne  and 
Simmons  and  the  Presbyterian  Hospital 
records,  show  the  propoi:tion  as  i  to  5.  My 
own  statistics  show  almost  the  same  proportion, 
viz.,  12  undescended  testis  in  a  total  of  64 
cases  of  sarcoma  of  the  testis,  or  about  i  to  5^- 

If  sarcoma  of  the  testis  shows  a  relative 
proportion  of  incidence  of  i  in  the  unde- 
scended testis  to  5K  or  even  8  in  the  testis 
in  the  scrotum,  we  have  only  to  show  that 
the  relative  proportion  of  undescended  testis 
to  normally  placed  testis  is  about  i  in  50 
to  prove  that  the  abnormally  placed  testis 
is  more  prone  to  malignant  disease  than  the 
normally  placed. 

With  regard  to  the  functional  value  of  the 
undescended   testicle,   there  is  still   a  wide 
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difference  of  opinion,  some  writers  going  so  far 
as  to  state  that  it  has  no  functional  value 
whatever  and  for  that  reason  advocate  its 
removal.  Uffreduzzi  believes  that  a  con- 
siderable number  of  undescended  testes,  lo 
per  cent;  retain  the  power  of  reproduction. 
While  the  data  at  present  is  insufficient  to 
enable  one  to  express  a  positive  opinion  it  is 
probable  that  Uffreduzzi's  estimate  is  not 
far  from  correct.  Aside  from  any  functional 
value  that  the  testis  may  possess  there  is 
another  strong  ground  for  preserving  it, 
particularly  in  children,  and  that  is  for  the 
reason  that  the  interstitial  cells,  which  are 
always  present  have  an  important  influence 
in  developing  the  male  characteristics  of  the 
child. 

From  January  i,  1890,  to  January  i,  1918, 
there  have  been  operated  upon  at  the  Hospital 
for  Ruptured  and  Crippled  334  cases  of 
undescended  testis,  and  since  that  time  31 
additional  cases  (of  these  cases,  200  were  opn 
erated  upon  by  the  writer  personally,  and 
the  remainder  by  William  T.  Bull,  John  B. 
Walker,  William  A.  Downes,  J.  P.  Hoguet  and 
the  assistant  surgeons);  addmg  to  these  50 
cases  operated  upon  at  the  Memorial  Hospital 
we  have  a  total  of  415  cases  of  undescended 
testis.  A  most  careful  attempt  has  been  made 
to  trace  these  to  final  results. 

In  49  cases  the  testis  was  found  in  the 
vicinity  of  the  external  ring  just  above  the 
pubic  bone;  in  17  cases  it  was  found  in  the 
upper  scrotum;  in  4  cases  in  the  mid-scrotum, 
and  in  16  cases  it  was  impossible  to  locate 
it  in  any  position  (probably  it  had  retracted 
in  the  abdominal  cavity  or  had  become  too 
atrophied  for  palpation). 

Age,  as  far  as  known,  of  patients  operated 
up>on  for  undescended  testis. 

CaMi 

Under  5  years 33 

5  to  10  years 160 

10  to  IS  years 133 

15  to  20  years 29 

20  to  30  years 16 

30  to  40  years 7 

40  to  50  years 5 

Over  50  years i^ 

Total 384 

The  different  varieties  of  ectopia  or  mal- 
position of  the   testis  are  associated  with 


slightly  different  types  of  sac,  or  variations  in 
the  size  and  location  of  the  vaginal  perito- 
neum. 

The  most  common  type  of  ectopia  is 
that  in  which  the  testis  occupies  a  position 
in  the  inguinal  canal,  between  the  internal 
and  the  external  ring.  An  interesting  point 
in  connection  with  this  form  of  ectopia  is 
that  while  the  testis  never  goes  beyond  the 
external  ring  the  tunica  vaginalis  may  extend 
down  beyond  the  external  ring  even  beyond 
the  bottom  of  the  scrotum.  In  certain  cases 
this  pouch  passes  beneath '  the  deep  fascia 
and  finds  its  way  down  into  the  perineum,  and 
in  some  still  more  rare  cases,  it  passes  down 
into  the  thigh. 

The  next  most  common  type  of  ectopia  is 
that  known  as  ''inguino-superficial"  in  which 
the  vaginal  process  passes  out  of  the  external 
ring  then  turns  directly  backward  and  upward 
and  extends  2  to  3  inches  toward  the  anterior  . 
superior  spine.  In  these  cases  the  testis 
usually  occupies  the  distal  portion  of  the  sac 
and  rests  on  the  outer  surface  of  the  aponeuro- 
sis directly  beneath  the  skin  and  superficial 
fascia. 

It  is  evident  that  a  diagnosis  should  be 
made  in  these  cases  before  operation,  otherwise 
in  cutting  down  to  the  aponeurosis,  the  first 
landmark  of  the  incision  for  Bassini's  operation, 
one  would  first  pass  through  the  testis  before 
reaching  the  aponeurosis.  The  testis  can  be  so 
easily  felt  in  this  superficial  condition  that  a 
diagnosis  should  practically  without  excep- 
tion be  made. 

This  type,  which  was  a  few  years  ago  regard- 
ed as  extremely  rare  is  comparatively  common, 
seventy-seven  cases  having  been  observed  in 
the  statistics  which  have  been  kept  at  the 
Hospital  for  Ruptured  and  Crippled. 

Another  type  is  the  inguino-perineal  in 
which  the  vaginal  process  for  some  unknown 
reason,  instead  of  entering  the  scrotum 
passes  beneath  the  deep  fascia  and  extends 
into  the  peritoneum  for  a  varying  distance 
sometimes  reaching  nearly  to  the  anus. 
I  have  observed  8  cases.  In  these  cases  the 
cord  is  usually  normal  in  length  and  by  making 
a  new  pouch  in  the  scrotum  the  testis  and 
cord  can  easily  be  transplanted  in  the  scrotum 
without   any    tendency   to    retraction.     In 
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some  of  these  cases  the  testis  is  normal  in  size 
and  in  other  cases  it  is  atrophied. 

In  a  considerable  nimiber  of  cases  a  bilocular 
sac  has  been  found  in  which  the  testis  occupies 
the  upper  loculus  which  lies  between  the 
inner  and  external  oblique  muscle,  the  lower 
portion  of  which  extends  into  the  scrotum. 
In  a  smaller  number  of  cases  I  have  observed 
a  bilocular  sac,  in  which  the  upper  portion 
assiunes  the  inguino-superficial  variety  resting 
upon  the  aponeuro^'is  beneath  the  skin  and 
superficial  fascia,  and  the  lower  loculus, 
extending  down  into  the  scrotum.  In  these 
cases  the  testis  usually  occupies  the  upper 
loculus. 

Operative  procedure.  The  method  em- 
ployed at  the  Hospital  for  Ruptured  and 
Crippled  since  1890  has  been  practically 
the  Bassini  operation  without  transplantation 
of  the  cord,  namely:  Bassini's  incision, 
freely  opening  the  aponeurosis  of  the  external 
obUque  well  beyond  the  internal  ring,  sur- 
rounding the  cord  and  hernial  sac,  which  latter 
has  always  been  found  present  with  only  two 
exceptions.  Then  the  lower  portion  of  the 
tunica  vaginalis  is  grasped  by  an  artery 
clamp  and  by  traction  the  testicle  is  brought 
down  as  far  as  possible.  The  next  step  is 
separation  of  the  sac  from  the  cord,  high  up, 
just  outside  the  internal  ring.  In  children 
this  requires  very  careful  and  deUcate  dissec- 
tion with  thumb  forceps  as  the  cord  is  usually 
greatly  enlarged  and  spreads  out  in  a  fan-like 
manner  over  an  area  of  the  sac  one  inch  in 
width.  If  the  dissection  has  been  begun  at  the 
right  layer,  the  sac  can  be  easily  isolated  and 
is  then  tied  off  as  high  as  possible.  In  most 
cases  of  inguinal  and  in  many  cases  of  the 
abdominal  ectopia  the  cord  can  be  freed 
sufficiently  to  permit  the  testicle  to  be  brought 
at  least  into  the  upper  portion  of  the  scrotum, 
in  most  cases  into  the  lower  part,  with  the 
sacrifice  of  but  few,  if  any,  of  the  veins. 
Except  in  a  very  few  of  the  early  cases,  I  have 
never  made  any  attempt  to  anchor  the  testis 
in  the  scrotiun,  but  rely  upon  careful  freeing 
of  the  cord  high  up  and  the  removal  of  all 
fascial  bands.  Suturing  of  the  testicle  within 
the  scrotum  is,  in  my  opinion,  of  little  value. 
If  there  is  any  tension,  the  scrotum  is  re- 
tracted up  toward  the  external  ring.    The 


canal  is  then  closed  by  the  modified  Bassini 
method,  without  the  transplantation  of  the 
cord.  The  cord  is  brought  out  at  the  lower 
end  of  the  wound.  The  internal  oblique  is 
then  sutured  to  Poupart's  ligament  over  the 
cord.  Great  care  is  taken  in  placing  the 
lowermost  suture,  which  should  include  the 
reflected  portion  of  the  external  oblique  as 
well  as  the  conjoined  tendon  and  Poupart's 
ligament  on  the  other  side.  This  suture, 
when  tied,  makes  but  a  very  small  external 
ring,  too  small  ever  to  permit  the  testis  to  re- 
tract into  the  canal,  even  should  it  reach  the  . 
ring. 

In  cases  in  which  it  is  found  difficult  to 
get  the  testis  into  the  scrotum,  and  this  is 
particularly  true  in  the  abdominal  variety  of 
ectopia,  the  admirable  procedure  advocated 
by  Bevan,  has  been  found  of  great  value. 
In  these  cases  we  may  remove  not  only  the 
fascial  bands,  but  practically  all  the  veins 
and  vessels,  with  exception  of  the  vas  and 
the  spermatic  artery. 

Another  excellent  feature  of  Bevan's 
technique  described  in  the  Journal  of  the 
American  Medical  Association,  1903,  is  a 
purse-string  suture  in  the  region  of  the  exter- 
nal ring,  including  the  superficial  and  deep 
fascia,  which  not  only  prevents  the  testicle 
from  entering  the  canal,  but  also  from  pass- 
ing up  on  top  of  the  aponeurosis. 

Brief  notes  regarding  patients  traced  from 
10  to  20  years: 

One  patient,  15  years  old,  traced  19  years,  testis 
in  good  position. 

One  patient,  13  years  old,  traced  20  years,  testis 
atrophied  and  retracted  to  external  ring. 

One  patient,  12  years  old,  traced  19  years,  testis 
normal;  patient  married  and  has  two  children. 

One  patient,  10  years  old,  traced  14  years,  testis 
found  in  normal  condition. 

One  patient,  6  years  old,  traced  13  years,  testis  not 
felt. 

One  patient,  12  years  old,  traced  11  years,  testis 
just  below  external  ring. 

One  patient,  11  years  old,  traced  11  years,  testis 
not  down. 

One  patient,  11  years  old,  traced  11  years,  testis 
not  felt. 

One  patient,  10  years  old,  traced  12  years,  testis 
normal  in  size  and  position. 

One  patient,  14  years  old,  traced  12  years,  testis 
found  in  inguinal  region  superficial  to  aponeurosis. 

One  patient,  10  years  old,  traced  12  years,  testis 
atrophied  and  situated  at  the  spine  of  the  pubis. 
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One  patient,  12  years  old,  traced  10  years,  position 
of  testis  not  stated. 

One  patient,  7  years  old,  traced  11  years,  testis 
atrophied,  lying  on  top  of  external  oblique. 

One  patient,  10  years  old,  traced  10  years.  The 
testis  was  situated  well  down  in  scrotum  and  was 
half  the  normal  size. 

One  patient,  18  years  old,  traced  10  years — double 
one  side  in  scrotum  ^  normal  size — other  side  not 
felt. 

Cases  traced  from  5  to  10  years. 

One,  5  years  old,  traced  7  years,  testis  atrophied, 
outside  of  external  ring. 

One,  9  years  old,  traced  8  years,  testis  normal 
size,  at  bottom  of  scrotum. 

One,  1 1  years  old,  traced  6  years,  testis  just  with- 
out external  ring. 

One,  4  years  old,  traced  5  years,  position  of  testis 
not  stated. 

One,  1 1  years  old,  traced  8  years,  testis  down  and 
normal  in  size. 

One,  5  years  old,  traced  6  years,  position  of  testis 
not  stated. 

Double  inguino- superficial,  10  years  old,  traced 
5  years,  position  of  testis  not  stated. 

Boy,  8  years,  inguino-superficial,  traced  and  well 
5  years,  position  of  testis  not  stated. 

Double,  1 1  years  old,  traced  and  well  8  years,  size 
of  testes  not  stated,  right  in  scrotum;  left  in  mid< 
scrotum. 

Double  inguino-superficial,  boy  1 2  years  old,  traced 
9  years,  position  and  size  of  testes  not  stated. 

Boy  of  4,  traced  5  years,  position  of  testis  not 
stated. 

Boy  of  14,  inguino-superficial,  traced  and  well  9 
years,  position  of  testis  not  stated. 

Boy  of  7,  traced  9  years,  testis  can  be  easily 
pulled  down  into  bottom  of  scrotum. 

Boy  of  14,  double,  traced  7  years,  right  testis, 
inguinal  left,  abdominal  type,  position  of  testes  not 
stated. 

Boy  of  13,  properitoneal,  traced  7  years,  testis 
outside  of  external  ring,  freely  movable. 

Boy  of  6,  traced  6  years,  testis  small,  at  bottom  of 
scrotum. 

Boy  of  II,  traced  6  years,  testis  half  normal  size, 
position  external  ring. 

Boy  of  4>^,  traced  8  years,  testis  not  felt. 

Boy  of  8,  traced  8  years,  testis  just  above  external 
ring. 

Boy  of  5,  traced  5  years,  testis  at  external  ring. 

Boy  of  II,  traced  5  years,  both  testes  in  bottom  of 
scrotum. 

Boy  of  14,  traced  5  years,  position  of  testis  not 
stated. 

Boy  of  13,  double  inguino-superficial,  traced  5 
years,  both  testes  in  scrotum  and  freely  movable. 

Boy  of  10,  traced  3  years,  position  of  testis  not 
stated. 

Boy  of  9,  traced  5  years,  position  of  testis  not 
stated. 


Final  results  in  the  cases  observed  at  the 
Hospital  for  Ruptured  and  Crippled : 

Traced  and  Well  Number  of  Cases 

More  than  20  years i 

From  10  to  20  years 16 

From  5  to  10  years 41 

From  2  to  5  years 60 

From  I  to  2  years 31 

From  6  months  to  i  year 21 

Less  than  6  months 15 

Not  traced 149 

Total 334 

In  the  cases  of  adults  as  far  as  results  are 
known,  the  testis  has  shown  a  greater  tendency 
to  remain  in  the  scrotum  than  in  children. 
The  most  important  end-result  in  an  adult 
is  that  in  the  case  of  W.  N.  male,  who 
had  double  undescended  testes  30  years,  who 
was  operated  upon  in  1895  on  the  left  side  by 
Dr.  Schoonmaker,  of  Yonkers,  and  in  1910  on 
the  right  side  by  myself,  at  the  Memorial 
Hospital.  He  was  married  in  1902  and  had  a 
child  bom  in  April,  1903. 

This  case  is  of  particular  interest,  inasmuch 
as  it  is  the  second  case  that  I  have  been  able 
to  find  recorded  in  which  a  patient  suffering 
from  double  undescended  testes  has  become  a 
father. 

Another  interesting  case: 

W.  G.,  37  years  old,  was  operated  upon  23  years 
ago  for  a  right  undescended  testis.  I  had  an  oppor- 
tunity of  examining  this  patient  on  December  11, 
1918,  and  found  the  testis  absolutely  in  the  bottom 
of  the  scrotum.  It  was  normal  in  size  and  felt  just 
a  little  less  firm  in  consistence  that  the  opposite 
testis.  The  patient  was  married  two  years  ago  and 
up  to  the  present  time  has  had  no  children.  In  this 
case,  I  think,  the  longest  period  has  elapsed  since 
the  operation  (23)  years. 

CONCLUSIONS 

A  careful  study  of  our  cases,  together 
with  the  literature  of  the  subject,  has  led  to  the 
following  conclusions: 

1.  That  in  most  cases  of  imdescended  or 
mal-descended  testis,  the  etiology  points  to  a 
congenital  origin,  often  influenced  by  the 
element  of  heredity  and  frequently  associated 
—  particularly  in  the  double  variety  —  with 
other  developmental  defects. 

2.  The  atrophy  usually  foimd  in  the  un- 
descended or  mal-descended  testis  is  not  the 
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result  of  the  mal-position.  The  change  in 
structure  and  the  atrophy  are  merely  coinci- 
dent, being  due  to  congenital  causes. 

3.  The  question  of  the  functional  value  of  the 
undescended  testis,  cannot  be  definitely 
answered  in  an  individual  case.  It  may  be 
stated,  however,  as  a  general  rule  that  an 
undescended  or  mal-descended  testis,  with 
which  there  is  associated  a  marked  atrophy, 
has  little  or  no  functional  value.  However,  I 
believe  with  Ufifreduzzi  that  in  a  considerable 
number  of  cases  of  undescended  testis,  sper- 
matogenesis is  retained. 

4.  The  ectopic  testicle  is  practically  always 
associated  with  an  open  vaginal  process  of 
peritoneum;  i.  e.,  there  is  usually  present  a 
potential  hernia.  This  vaginal  process  is 
almost  invariably  a  congenital  affair^  for  the 
reason  that  its  position  is  entirely  independent 
of  the  location  of  the  testis. 

5.  Torsion  of  the  cord  is  more  frequently 
observed  in  the  undescended  testis  than  in  the 
normal  testis. 

6.  The  undescended  testis  shows  a  greater 
tendency  than  the  normal  testis  to  malignant 
degeneration. 

7.  Operation  should  be  advocated  in' 
children  who  have  reached  the  age  of  8  or  10 
years,  for  the  following  reasons:  (a)  Operation 
permits  the  radical  cure  of  the  hernia  with 
which  the  undescended  testis  is  practically 
always  associated  and  which  often  cannot  be 
controlled  with  a  truss  without  causing  pain 
and  irritation  to  the  testis,  (b)  By  bringing 
the  testis  down  into  the  scrotum  before  the 
age  of  puberty,  there  is  a  possibility  of  causing 
further  and  more  normal  development  of  the 
testis. 

8.  Operation  in  adults  or  children  over  the 
age  of  14  should  be  even  more  strongly  urged, 
for  the  following  reasons :  (a)  In  order  to  cure 
the  accompanying  hernia,  as  has  already  been 
stated;  (b)  in  order  to  place  the  testis  in  a 
position  in  which  it  is  much  less  subject  to 
trauma;  (c)  in  order  to  lessen  the  chances  of 
malignant  degeneration. 

9.  The  end-results  in  our  series  show  that 
it  is  possible  to  cure  the  hernia  in  practically 
all  cases.  Unfortunately,  in  only  a  compara- 
tively small  number  of  cases  did  we  find  the 
testis  occupying  the  bottom  of  the  scrotum 


in  the  cases  observed,  several  years  after 
operation.  The  atrophied  testicle  is  generally 
found  to  have  retracted  to  mid-scrotum  or  in 
the  region  of  the  external  ring  and  in  a  position 
somewhat  less  liable  to  trauma  than  before 
operation.  The  result  accomplished  by  the 
operation,  the  cure  of  the  accompanying 
hernia,  would  seem  to  justify  advocating 
operation  for  the  undescended  testis  in  adults. 

10.  The  question  of  whether  the  trauma- 
tism incident  to  the  operation  on  the  un- 
descended testis  might  not  favor  the  develop- 
ment of  malignant  disease,  is  one  that  should 
be  considered  —  however  at  present  it  cannot 
be  answered  definitely.  It  should  be  noted 
that  in  none  of  the  series  of  cases  operated 
upon  at  the  Hospital  for  Ruptured  and 
Crippled  during  the  past  twenty-nine  years 
has  malignant  disease  been  known  to  develop; 
however  I  have  personally  observed  one  case 
of  sarcoma  of  the  testis  in  which  the  disease  was 
either  present  at  the  time  or  developed 
shortly  after  the  operation  for  undescended 
testis;  possibly  it  had  already  started  at  the 
time  the  operation  was  performed.  (The 
operation  was  performed  by  another  sur 
geon.) 

These  conclusions  differ  slightly  from  the 
conclusions  of  my  earlier  paper.  In  that  paper 
I  stated  that  the  imdescended  testis  is  almost 
invariably  of  little  or  no  functional  value. 
I  believe  this  statement  is  somewhat  too 
strong  and  should  be  modified  to  the  extent 
that  the  undescended  testis  is  probably 
of  functional  value  in  not  more  than  10  per 
cent  of  the  cases! 

I  still  believe  that  the  imdescended  testis 
should  never  be  sacrificed  in  children  and 
that  the  practice  which  obtains  in  some  of  our 
hospitals,  of  removing  the  undescended  testis 
in  a  large  number  or  even  in  the  majority  of 
cases,  is  greatly  to  be  deprecated.  Even  if  the 
testis  be  of  little  functional  value,  it  neverthe- 
less is  of  great  value  in  developing  the  male 
characteristics  in  the  child  and  promoting 
general  health.  In  the  adult  it  should  likewise 
be  retained  for  its  influence  upon  the  mentality 
and  for  the  moral  effect  if  for  no  other 
reason.  . 

As  regards  the  age  for  operation,  I  still 
believe   that  operation  is  seldom  indicated 
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under  the  age  of  8  years.  If  the  hernia  is  so 
slight  as  to  be  of  little  or  no  importance,  it  is 
better  to  wait  until  the  child  is  lo  to  12  years 
old  before  operating. 

I  still  believe  that  abdominal  ectopia,  unless 
double,  had  best  be  left  untreated,  inasmuch 
as  the  operation  is  a  difficult  one  and  by  no 
means  free  from  risk. 


In  children,  however,  I  would  never  allow 
a  case  of  double  undescended  testes  to  reach 
the  age  of  puberty.  In  these  cases  it  is  safer 
to  do  the  operation  in  two  stages,  operating 
on  one  side  at  a  time. 

It  is  interesting  to  note  that  there  has 
been  no  death  in  this  entire  series  of  415 
operations. 


PROSTATECTOMY,  WITH  ITS  PREPARATORY  AND  POSTOPERATIVE 

TREATMENT^ 

By  BRANSFORD  LEWIS,  M.D.,  B.Sc.,  F.A.C.S..  St.  Louis 


IF  one  would  do  satisfactory  and  successful 
prostatic  surgery,  he  should  give  close 
and  searching  attention  to  three  phases 
of  treatment,  namely:  (i)  preparatory,  (2) 
operative,  and  (3)  postoperative. 

The  first  of  these  is  by  some  esteemed  too 
lightly,  leading  to  disaster  in  individual  instan- 
ces that  might  assuredly  be  avoided.  Strong 
convictions  on  this  point  inspire  serious  ques- 
tioning, for  instance,  of  the  propriety  of  op- 
erators making  rapid-transit  trips  into  the 
country,  operating  and  returning  home  on  the 
same  day,  without  knowing  any  of  the  ele- 
ments of  diagnosis  or  providing  any  of  the  va- 
rious conditions  deemed  essential  to  success  by 
practically  all  of  the  leaders  in  this  work  of 
the  present  day.  The  wonder  is  that  any 
success  can  be  attained  by  the  use  of  such 
precipitate  and  impolitic  methods.  In  the 
writer's  opinion  this  is  unpreparedness  to  the 
degree  that  seriously  prejudices  the  chances 
of  the  patient  and  brings  discredit  on  a  special 
line  of  surgery  that,  under  proper  and  con- 
servative conditions,  works  wonders  for  a 
very  miserable  portion  of  humanity. 

The  most  experienced  operator  cannot 
always  tell,  on  the  first  interview  with  a 
patient,  as  to  whether  an  operation  will  be 
necessary  or  even  advisable.  Many  patients 
with  marked  prostatic  obstruction  and  in 
serious  condition  of  health  may  be  brought  to 
permanent  recovery  without  any  operation; 
and  it  requires  definite  study  and  observation 


over  a  number  of  days,  sometimes,  to  bring 
these  to  recognition. 

In  many  others  —  indeed,  in  a  very  large 
proportion  of  them  —  even  if  operation  be 
advisable  or  necessary,  preliminary  drainage 
through  the  retained  urethral  catheter  is  of 
the  utmost  importance,  converting  a  critical 
situation  into  a  satisfactory  and  safe  one; 
or  supplanting  agony  with  quiet  and  comfort, 
preliminary  to  operation. 

These  considerations  are  vital  in  their  bear- 
ing on  final  success,  but  are  necessarily  ig- 
nored when  the  rapid-transit  plans  alluded 
to  are  adopted. 

PREPARATORY  TREATBIENT 

Besides  information  on  the  physical  condi- 
tion and  functional  activity  of  the  heart, 
kidneys,  and  alimentary  tract  required  in  all 
such  cases  prior  to  undertaking  operation, 
accurate  estimates  should  be  made  on  the 
following  in  particular : 

1 .  Haemoglobin  percentage. 

2.  Cell  count. 

3.  Blood  pressure. 

4.  Phthalein  output  of  the  kidneys. 

5.  Urine  quantity  and  amount  of  solids  in 
24  hours. 

Gross  deviations  from  the  normal  in  these 
should  be  corrected  or  improved  before  operat- 
ing. Fortunately  this  is  possible  in  practically 
all  cases,  through  the  various  measures  of 
drainage,  heart-toning  and  alimentary  regu- 
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lation  now  generally  utilized.  Proctoclysis, 
drop  method,  of  5  per  cent  sodium  bicarbonate 
solution,  six  hours  daily,  proves  of  wonderful 
efficacy  in  restoring  the  functions  of  a  dilapi- 
dated old  man,  undermined  by  urinary  obstruc- 
tion, retention,  infection,  pain,  recurrent 
chills  and  fever.  But  efficient  drainage  is  the 
sine  qua  non  of  all  requirements,  before,  during, 
or  after  operation.  Interrupted  catheteriza- 
tion in  no  sense  fulfills  the  demands  in  urgent 
cases.  It  occasions  much  suffering  each  time 
it  is  used,  in  the  badly  inflamed  cases;  and  is 
often  attended  with  steadily  increasing  diffi- 
culty of  introduction,  all  of  which  is  done 
away  with  by  binding  the  catheter  in  the 
urethra  with  string  and  a  few  pieces  of  ad- 
hesive plaster  judiciously  applied.  Nothing 
gives  suth  immediate  comfort  as  *  this,  in 
many  instances;  and  once  attained  such  drain- 
age can  be  continued  until  the  critical  situa- 
tion is  over  and  all  things  are  favorable,  or  as 
nearly  so  as  they  may  be  made  for  the  opera- 
tion. It  gives  opportunity  for  daily  irrigations, 
whcse  effects  may  be  both  soothing  and  anti- 
septic. In  a  particularly  difficult  and  compli- 
cated case,  of  70  years  of  age  the  writer  kept 
a  catheter  in  the  urethra  for  nine  months 
before  bringing  the  patient  to  a  condition  ap- 
propriate for  operation;  after  which  the  opera- 
tion was  done  with  success  and  prompt  re- 
covery. 

Haemoglobin  above  60  per  cent  is  favorable; 
50  per  cent  is  questionable;  40  per  cent  un- 
favorable; 30  per  cent  fatal,  in  connection 
with  prostatectomy. 

While  the  phthalein  output  should  be 
above  30  per  cent  for  two  hours  to  present  a 
promising  outlook,  I  believe  the  requirements 
are  not  so  rigid  as  with  the  haemoglobin  per- 
centage; and  that  patients  can  be  carried 
through  to  success,  in  the  face  of  very  low 
phthalein  percentage,  if  all  precautions  are 
taken  in  regard  to  preparation,  anaesthesia, 
and  postoperative  care.  At  least,  we  have  had 
such  experiences.  Low  phthalein  returns  do 
not  lead  us  to  abandon  operation  but  impel 
us  to  adopt  all  the  different  measures  of  safety 
and  conservatism  that  have  been  instrumental 
in  lowering  the  death  rate  of  prostatectomy 
of  late  years. 

A  peculiar  fact  pertaining  to  some  cases 


of  chronic  prostatic  obstruction,  apparently 
in  fair  general  condition,  is  that  they  are 
really  on  the  verge  of  a  renal  break  down, 
ready  to  be  toppled  over  into  urinary  suppres- 
sion and  death  by  any  untoward  or  unusual 
circumstance.  This  portentous  condition 
(impending  acidosis)  is  often  to  be  detected 
not  so  much  by  the  quantity  of  urine  passed 
in  24  hours  as  by  the  quality:  An  enormous 
quantity  of  clear,  limpid  urine  is  poured  out, 
but  of  low  specific  gravity  (i. 003-1 .005)  and 
lacking  in  solids  and  urea-content.  Acetones 
may  be  present.  Beware  of  such  cases,  and 
install  the  therapeutic  measures  with  the 
utmost  caution  from  every  standpoint.  Activ- 
ity or  inactivity  is  liable  to  be  equally  dis- 
astrous. The  patient  has  simply  postj>oned 
the  definite  effort  at  recovery  for  too  long  a 
time.  He  has  reached  a  dangerous  state  and 
doesn't  for  a  moment  suspect  it.  I  have  seen 
such  patients  dead  in  two  or  three  days  from 
the  time  of  the  upset,  and  without  any  oper- 
ation being  undertaken  or  any  serious  meas- 
ures being  adopted.  Suppression  of  urine, 
uraemia,  acidosis,  whatever  the  terms  applied, 
the  outcome  is  death,  and  represents  the 
fallacy  and  danger  of  procrastination. 

CHOICE  OF  OPERATION 

Without  going  into  a  discussion  of  the 
merits  and  demerits  of  the  two  methods  of 
removal  of  the  prostate,  suprapubic  and  peri- 
neal, the  writer  after  a  considerable  experience 
with  both  has  adopted  the  suprapubic  method 
as  the  one  of  choice  because  it  gives  the  better 
results.  It  is  free  from  a  number  of  momen- 
tous objections  that  unavoidably  pertain 
to  the  perineal  operation,  such  as  ineffectual 
urinary  control,  sexual  disability,  urethro- 
rectal fistula,  etc. 

One  or  two  stage  operation.  While  a  one- 
stage  suprapubic  prostatectomy  may  with 
confidence  and  safety  be  carried  out  in  a 
patient  of  middle  age  and  good  general 
condition,  there  is  no  doubt  about  the 
marked  and  distinct  advantages  presented 
by  the  same  operation  done  in  two  stages 
in  the  decrepit  patient  of  advanced  years 
and  weakened  resisting  powers.  The  oppor- 
txinity  presented  by  the  two-stage  operation 
of   establishing    a    firm    adhesion    between 
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bladder  and  abdominal  walls  is  scarcely  less 
valuable  than  that  of  establishing  supra- 
pubic drainage.  Infection  of  the  loose  connec- 
tive tissues  surrounding  the  bladder  and  ex- 
tensive suppuration  in  these  is  one  of  the  most 
serious  dangers  attendant  on  suprapubic 
work.  Once  established,  such  suppuration  is 
difficult  of  control  and  the  condition  may 
rapidly  become  formidable.  The  oimce  of 
prevention  consists  in  attaching  the  bladder 
firmly  and  permanently  to  the  abdominal 
wall  around  the  opening  in  the  bladder  by 
means  of  chromatized  catgut  sutures. 

Since  adopting  this  technique,  further  de- 
scribed below,  the  writer  has  had  no  semblance 
of  deep  spreading  infection  in  any  case.  Its 
protecting  influence  was  markedly  shown  in  a 
recent  case  in  which  through  inadvertent 
deviation  from  the  prescribed  technique  an 
infection  of  the  suprapubic  wound  occurred; 
but  this  infection  did  not  spread  beneath 
the  muscles  or  in  the  cellular  tissue  about  the 
bladder  because  of  the  close  and  firm  attach- 
ment between  the  bladder  and  abdominal 
wall  which  had  been  provided. 

Because  of  these  considerations  and  their 
bearing  on  events  subsequent  to  the  operation, 
the  author  deems  exactitude  of  technique  log- 
ically carried  out  as  well  worth  while,  even 
though  the  steps  may  seem  more  formidable 
than  the  ones  of  former  days  for  getting  into 
the  bladder.  It  is  easy  enough  to  get  into  a 
bladder;  but  getting  out  again  with  a  healed 
wound  and  a  recovered  patient  —  that  is  the 
question  for  our  consideration. 

CHOICE   OF  ANiESTHESIA 

If  the  patient  be  vigorous  in  health  and 
condition,  ether  may  be  given  with  impunity, 
but  if  very  old,  debilitated  or  septic,  it  may 
not  be  justifiable  to  deprive  him  of  the  well- 
defined  advantages  presented  by  local  anaes- 
thesia for  the  first  stage,  and  a  very  transient 
gas  or  ether  anaesthesia,  or  preferably,  caudal 
(sacral)  anaesthesia,  for  the  second.  This  plan 
is  practically  free  from  shock  in  all  cases; 
and  there  is  seldom  disturbance  of  the  alimen- 
tary tract. 

Spinal  anaesthesia  is  commended  as  service- 
able by  some  operators,  but  the  writer  views 
it  as  the  most  dangerous  of  all  methods  of 


anaesthesia.  His  personal  acquaintance  with 
some  seven  or  eight  instances  in  which  death 
was  attributable  directly  to  spinal  anaesthesia 
used  by  operators  well  versed  in  its  technique 
has  led  him  to  this  conclusion.  He  knows  of 
no  death  so  far  reported  from  the  use  of  caudal 
anaesthesia,  although  there  have  been  in- 
stances in  which  physiological  effects  have 
been  observed. 

SUPPORTIVE  MEDICATION 

Very  many  cases  demand  the  supporting 
influence  of  digitalis  preliminary  to  operation, 
of  diuretics  and  the  free  ingestion  of  fluids, 
water,  milk,  buttermilk,  and  possibly  pitui- 
trin  h)^odermatically  to  arouse  alimentary 
activity.  A  laxative  effect  is  preferable  to 
too  much  purging  before  operation. 

OPERATIVE  TECHNIQUE — TWO-STAGE 

OPERATION 

Firsl  stage,  local  atuBsthesia,  Light  nourish- 
ment is  not  objectionable  previous  to  trans- 
ferring the  patient  to  the  operating  room. 

1.  A  hypodermic  of  yi  grain  morphine, 
1/150  grain  atropine  is  given  15  minutes  prior 
to  operation. 

2.  The  bladder  is  given  a  final  irrigation 
with  warm  boric  acid  solution,  and  the 
catheter  retained  in  the  urethra  by  means  of 
a  small  strip  of  adhesive  running  from  the 
penis  to  the  catheter.  Six  or  8  ounces  are  left 
in  the  bladder.    Iodine  is  applied  to  the  skin. 

3.  Using  procaine  and  potassium  sulphate 
solution  (2  per  cent  each,  equal  quantities), 
a  linear  area  is  injected  about  3  to  4  inches  in 
length  in  the  midline  of  the  skin  above  the 
s)miphisis  pubis  (Schleich  method).  An  inci- 
sion is  immediately  made  through  this  line 
down  to  the  rectus  muscles,  which  are 
separated  in  the  midline  by  the  fingers  and 
the  scalpel  handle.  The  injections  of  anaes- 
thetic fluid  are  repeated  as  often  as  may  be 
necessary  to  avoid  pain  and  apprehension  on 
the  part  of  the  patient.  It  is  unnecessary 
to  cause  pain  in  this  procedure. 

4.  When  not  objectionable  from  the  stand- 
point of  obesity,  difficult  respiration,  cardiac, 
renal  or  arterial  complications,  the  patient 
is  now  placed  in  a  moderated  Trendelenburg 
position.    It  is  probable  that  the  Trendelen- 
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burg  posture  is  not  as  innocuous  as  it  is 
generally  considered  to  be,  so  that  its  duration 
should  be  shortened  as  much  as  possible.  It 
is  desirable  to  have  the  dome  of  the  bladder 
project  well  up  into  the  wound.  This  may 
be  effected  by  adding,  if  necessary,  a  few 
ounces  of  fluid  to  the  contents  of  the  bladder, 
through  the  catheter  which  still  lies  in  the 
urethra. 

At  the  bottom  of  the  wound  and  still 
covering  the  bladder  are  the  loose  prevesical 
tissues  and  the  lowermost  fold  of  the  peri- 
toneum, so  merged  together  that  they  are  not 
always  distinguishable.  Not  a  few  good  opera- 
tors have  inadvertently  cut  the  peritoneum 
and  have  had  to  take  time  to  stop  and  sew  it 
up  —  an  unnecessary  delay.  The  writer 
avoids  this  by  invariably  laying  aside  the 
knife  and  using  the  gauze  covered  fore- 
fingers to  separate  the  tissues,  strip  up  the 
peritoneum  and  definitely  expose  the  blad- 
der. The  latter  is  recognizable  by  its  muscu- 
lar bundles  and  large  veins.  Three  retractors 
maintain  the  exposure:  right,  left,  and 
upward,  the  latter  with  a  piece  of  gauze  under 
it  to  protect  the  peritoneum  which  is  pufehed 
well  upward. 

6.  Then,  removing  one  lateral  retractor, 
a  chromatized  catgut  "fixation  suture"  is 
placed.  It  is  passed  through  the  fascia  and 
muscle  (rectus)  of  one  side,  then  penetrating 
the  full  thickness  of  the  musculature  of  the 
bladder,  at  a  point  ^  inch  from  the  midline, 
it  is  directed  downward  for  ^  inch  before 
emerging,  passing  again  through  the  rectus 
muscle  and  fascia  of  the  same  side.  Another 
suture  is  applied  similarly  on  the  opposite 
side,  after  which  a  third  is  applied  cross- 
wise above,  just  below  the  margin  of  the  peri- 
toneum. These  three  sutures,  when  tied 
later,  draw  the  bladder  up  squarely  against 
the  under  surface  of  the  abdominal  wall, 
making  a  firm  agglutination  that  prevents 
the  burrowing  or  spreading  of  infection,  that 
is  one  of  the  most  serious  complications  of 
suprapubic  cystotomy.  At  present  the  su- 
tures are  left  untied  and  are  used  as  anchorages 
on  the  bladder  wall.  The  bladder  is  now  emp- 
tied by  attaching  a  long  rubber  tube  to  the 
catheter  and  syphoning  the  contents  into  a 
waste-basin. 


This  allows  the  apex  of  the  bladder  to 
sink  down  into  the  pelvis,  but  it  is  readily 
brought  back  and  controlled  by  means  of  the 
three  fixation  sutures. 

7.  A  narrow  sharp  bistoury  is  made  to 
puncture  the  bladder  wall  (always  anticipat- 
ing with  local  anaesthesia);  the  incision  is 
extended  above  and  below  suflSciently  to 
provide  for  the  easy  introduction  of  a  finger, 
and,  later,  of  the  large  Marion  drainage  tube. 
By  syphoning  the  fluid  out  before  making  the 
incision  a  relatively  dry  operative  field  is 
obtained,  instead  of  the  sloppy  one  usually 
encoimtered  in  cystotomy. 

8.  Through  the  bladder  wound  the  offend- 
ing prostate  is  felt,  the  catheter  is  recognized 
and  indicates  the  exact  location  of  the  inner 
urethral  orifice,  and  the  presence  or  absence  of 
a  foreign  body  is  determined.  The  catheter 
is  then  removed,  being  no  longer  of  use. 

9.  The  Marion  tube,  containing  a  per- 
forated stopper,  and  catheter,  is  now  in- 
serted into  the  bladder.  The  three  fixation 
sutures  previously  placed  are  tied,  drawing 
the  bladder  firmly  against  the  abdominaJ 
wall,  as  before  described,  and  obliterating 
spaces  for  seepage.  The  long  ends  of  these 
sutures  may  be  tied  about  the  Marion  tube 
for  anchorage.  The  remainder  of  the  wound 
is  brought  together,  the  muscle  layers  with 
catgut,  the  skin  with  silkworm  gut.  It  is  often 
advisable  to  place  a  small  cigarette  drain 
in  the  lower  angle  to  drain  the  prevesical 
space.  Dress  and  return  to  bed. 

10.  For  effecting  continuous  drainage  a 
rubber  tube  is  attached  to  the  Marion  tube 
catheter,  intermittent  suction  being  added 
by  means  of  a  Bremerman  apparatus  or  some 
similar  appliance.  The  patient  is  made  to 
change  position  occasionally  from  his  back  to 
either  side,  and  liquids  or  light  nourishment 
are  given  from  the  beginning,  there  being  no 
shock  or  alimentary  disturbance  to  deal 
with. 

Any  undue  amount  of  pain  is  controlled 
with  codeine  or  morphine;  and  continuation 
of  the  proctoclysis,  six  hours  daily,  is  wonder- 
fully efficient  for  promoting  activity  of  the 
kidneys. 

Operative  interval.  From  the  first  to  the 
second  stage  of  the  two-stage  procedure  a 
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week  or  two  weeks  may  elapse,  according 
to  the  condition  of  the  patient  and  the  rapid- 
ity of  his  recuperation  from  previous  dis- 
ability. Improvement  may  be  noted  not  only 
in  his  daily  declarations  on  the  subject,  but 
also  in  the  responses  to  the  several  laboratory 
tests. 

Second  stage.  At  the  end  of  this  interval 
when  conditions  are  found  satisfactory  it  is 
proper  to  carry  out  the  second  stage  of  the 
operation,  namely,  the  removal  of  the  pros- 
tate. 

1.  With  the  patient  under  gas-ether,  or 
simply  ether  anaesthesia  and  again  in  the 
semi-Trendelenburg  posture  if  permissible, 
the  Marion  tube  is  removed.  Its  ample  diam- 
eter has  maintained  such  a  good-sized  opening 
into  the  bladder  that  it  may  be  unnecessary 
again  to  enlarge  the  wound  except  very  little 
at  its  central  portion.  The  forefinger  of  the 
left  hand  is  inserted  into  the  rectum  to  aflford 
counter-pressure  and  to  elevate  the  prostate 
into  the  woimd. 

2.  If  we  are  deahng  with  a  "small  hard 
prostate"  its  mucosa  may  be  dense  and  re- 
sistant to  the  attacking  finger,  in  which  case 
it  may  be  of  advantage  to  use  the  double  cut- 
ting blades  for  slitting  the  prostatic  urethral 
mucosa,  as  first  suggested  by  Spitzer,  and 
as  modified  by  the  author.  This  admits 
the  glove-covered  finger  to  the  line  of  cleavage 
to  better  advantage  in  certain  cases. 

Cleavage  is  best  begun  at  the  prostatic 
apex  on  one  side,  the  finger  separating  and  at 
the  same  time  hooking  the  offending  lobes 
backward  (upward).  No  objection  can  be 
made  to  the  endeavor  to  bring  out  the  pros- 
tate in  one  or  two  pieces,  although  this  is  not 
always  feasible.  A  medium  sized  lobe- 
forceps  held  by  an  assistant  and  grasping  a 
recalcitrant  lobe  sometimes  gives  gratifying 
service  and  permits  the  peeling  off  of  attached 
mucosa.  Every  piece  of  prostatic  outgrowth 
should  be  removed,  including  that  under  the 
trigone. 

3.  Some  oozing  or  bleeding  may  follow  the 
removal  of  the  lobes.  It  may  be  controlled 
in  either  of  several  ways:  Direct  suturing; 
packing  with  gauze;  or  preferably,  temporary 
hot  gauze  pressure,  followed  by  the  placing 
of  a  Hagner  or  Pilcher  rubber  air-bag,  with 


which  continuous  pressure  is  made  against 
the  walls  of  the  prostatic  cavity  for  12  or 
24  hours,  relaxation  being  permitted  when 
the  risk  of  bleeding  has  subsided.  If  the  bleed- 
ing should  be  renewed  at  a  later  time  it  is 
easy  again  to  inflate  the  bag  and  re-establish 
the  pressure.  If  there  is  no  serious  bleeding 
and  the  pressure-bag  is  omitted,  the  writer  is 
accustomed  to  place  a  retained  catheter  in  the 
urethra  at  this  time,  adjusting  it  perfectly  by 
means  of  a  silk  suture  placed  through  its 
eye-end,  drawn  out  of  the  suprapubic  wound 
and  affixed  to  a  strip  of  adhesive  plaster 
attached  to  the  abdomen.  The  placing  of  this 
catheter  at  this  time  is  for  the  purpose  of 
avoiding  the  necessity  of  introducing  it  one 
or  two  days  later  when  the  various  conditions 
are  less  favorable.  It  is  highly  objectionable 
to  try  to  pass  a  rubber  catheter  through  the 
recently  wounded  prostatic  urethra,  the  walls 
of  which  are  raw  and  very  susceptible  to 
infection. 

4.  The  Marion  tube  is  again  made  to  drain 
the  suprapubic  woimd  at  least  24  hours, 
serving  for  easy  removal  of  clots  in  case  of 
necessity,  and  the  catheter  it  contains  makes 
direct  connection  with  the  long  rubber  tube 
leading  into  the  drainage-bottle.  Interrupted 
suction  as  before  is  utilized  for  inducing  good 
drainage. 

5.  Suturing  of  the  wound.  The  opening 
in  the  bladder  is  first  narrowed  by  chromic 
catgut  suturing  until  it  hugs  the  Marion 
tube  snugly.  The  muscular  layers  of  the 
wound  are  brought  together  with  the  same 
material;  after  which  interrupted  sutures  of 
silkworm-gut  are  placed  through  the  skin, 
one  of  these  being  tied  round  the  Marion 
tube  for  anchorage.  It  is  considered  essen- 
tial to  leave  a  small  cigarette  drain  in  the 
lower  angle  of  the  wound,  at  least  as  deep 
as  the  prevesical  space;  to  be  removed  within 
the  first  day  or  two. 

AFTER  CARE 

Renewal  of  the  proctoclysis  (of  sodium 
bicarbonate  solution  5  per  cent)  may  prof- 
itably be  instituted  on  returning  the  patient 
to  bed.  This  supports  both  renal  and  cardiac 
activity.  Hypodermics  of  ampoules  of  pitui- 
trin  every  4  hours  will  have  a  similar  influence 
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on  the  intestines,  avoiding  stagnation  and 
flatulence.  These  three  functions  of  the  kid- 
neys, heart  and  alimentary  tract  are  of  su- 
preme importance  in  the  next  three  or  four 
days.  If  they  are  kept  intact  there  is  little 
likelihood  of  anything  going  wrong. 

The  patient  should  be  encouraged  to  take 
fluids  as  soon  as  the  stomach  is  settled;  and 
to  turn  on  either  side,  as  well  as  on  the  back. 

Sedatives  are  indicated  if  the  patient  is 
in  pain  or  unable  to  sleep;  veronal  and  trional, 
5  grains  each,  at  bed  time,  for  the  latter. 

The  Marion  tube  having  performed  its 
office  of  protection  against  clot  formation  is 
removed  in  the  first  24  hours,  being  replaced 
with  a  smaller  elbow-tube  or  large  catheter; 
or  if  conditions  seem  especially  favorable, 
dependei|ce  may  be  placed  for  drainage  on  the 
catheter  that  was  tied  in  the  urethra  after 
the  operation.  Closure  of  the  bladder  wound 
may  be  expedited  by  tying  at  this  time 
(second  or  third  postoperative  day)  the 
sutures  attached  to  each  side  of  the  bladder 
wound,  and  left  long  for  that  purpose. 

Naturally  one  must  use  judgment  in 
adopting  one  course  or  another,  always  acting 
on  the  safety-first  policy  with  regard  to 
drainage,  and  possible  infection.  Without 
free  and  adequate  drainage  complications 
are  sure  to  arise.  To  secure  this  free  drainage, 
some  surgeons  go  to  the  length  of  leaving  the 
suprapubic  wound  wide  open  and  without  a 
tube  of  any  sort,  the  urine  seeping  up  into 
thick  pads  of  absorbent  cotton  that  obviously 
require  frequent  changing. 


This  seems  to  the  writer  a  most  miserable 
and  unwholesome  plan  and  as  unnecessary  as 
it  is  unattractive.  As  a  matter  of  fact,  a  mild 
degree  of  infection  nearly  always  occurs  in 
that  portion  of  the  wound  through  which 
drainage  is  maintained ;  but  with  the  protect- 
ing measures  fully  carried  out  as  described,  it 
is  practically  never  serious  and  should  not 
retard  the  closure  of  the  wound,  which  should 
occur  in  from  two  to  three  weeks.  During 
this  time  the  urethral  catheter  is  used  for 
continuous  drainage.  Being  already  in  place, 
the  evils  of  attempting  to  introduce  it  under 
adverse  conditions  (through  a  disorganized 
prostatic  urethra,  etc.)  are  avoided;  and  its 
cleansing  is  easily  accomplished  by  drawing 
it  up  through  the  wound  by  means  of  the 
thread  previously  mentioned.  This  gives 
complete  control  and  without  any  disturbance. 
After  a  week  or  ten  days,  when  the  wound 
becomes  small,  the  thread  is  cut  off  and  the 
catheter  is  still  retained,  this  time  by  means 
of  adhesive  strips  on  the  penis. 

The  patient  is  permitted  to  sit  up  in  bed 
about  the  fourth  day  after  either  the  first  or 
second  stage  of  operating,  but  nothing  is  to  be 
gained  in  having  him  get  out  of  bed  at  this 
early  period,  as  has  been  claimed  by  some 
operators. 

Within  24  hours  after  operation  it  is  found 
useful  to  add  one  or  two  grains  of  calomel,  in 
half  grain  doses  to  the  pituitrin;  followed  a 
few  hours  later  by  a  mild  saline  laxative. 
After  this  a  daily  dose  of  one  of  the  neutral 
oils  is  serviceable. 
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THE  benign  tumors  of  the  stomach, 
fibromata,  myomata,  and  adenomata, 
because  of  their  relatively  low  incidence, 
obscure  symptomatology,  and  unknown  eti- 
ology have  always  been  of  great  interest,  par- 
ticularly from  a  surgical  standpoint.  It  was, 
then,  with  considerable  satisfaction  that  we 
recently  added  to  our  collection  of  benign 
gastric  tumors  a  perfect  specimen  of  the 
rarest  member  of  the  group,  a  gastric  polypo- 
sis. The  fact  that  this  is  the  first  time  the 
condition  has  been  found  in  approximately 
69,000  abdominal  sections  in  the  clinic,  8,000 
of  which  were  for  gastric  lesions,  and  that  a 
correct  diagnosis  was  established  before  op- 
eration, is  sufficient  to  make  the  case  most 
unusual. 

Case  250518,  a  man,  aged  thirty-one.  came  to  the 
Clinic  November  8,  1918,  because  of  "stomach 
trouble";  a  careful  elicitation  of  the  history  dis- 
closed relevant  facts  as  follows:  In  iqio  the  patient 
began  to  have  periods  of  unexplained  loss  of  appe- 
tite; during  the  following  live  years  this  periodic 


anorexia  was  a  great  annoyance.  The  symptom 
which  finally  brought  him  to  the  Clinic,  pain  with 
an  empty  stomach,  first  manifested  itself  in  1015. 
For  a  short  time  after  its  onset  the  pain  showed  some 
periodicity,  but  during  the  greater  part  of  the  three 
years  it  has  occurred  daily.  The  patient  described 
the  pain  as  a  cramp  beginning  in  the  right  and  in  the 
left  hypochondrium  and  radiating  toward  the  mid- 
line of  the  epigastrium;  it  was  not  associated  with 
burning  or  with  the  usual  subjective  symptoms  of 
hyperacidity,  although  it  occurred  only  when  the 
stomach  was  empty.  He  further  stated  that  the 
stomach  seemed  to  empty  very  rapidly  and  that 
the  period  of  freedom  from  cramps  after  the  inges- 
tion of  food  had  become  increasingly  shorter.  By 
frequent  eating  he  had  kept  his  distress  at  a  min- 
imum and  his  nutrition  was  practically  normal. 
There  had  been  no  nausea  or  vomiting  or  evidence 
of  gastric  bleeding.  The  patient  had  been  discharged 
from  the  army  in  IQ17  on  a  diagnosis  of  pulmonary 
tuberculosis,  and  after  five  weeks  in  a  sanitarium, 
home  treatment  was  maintained  until  June,  igiS. 

The  physical  examination  did  not  disclose  any 
abnormal  findings.  There  were  no  evidences  of 
pulmonary  lesion  either  clinically  or  by  X-ray,  and 
the  Wassermann  test  was  negative.  The  test-meal 
showed  an  absence  of  free  hydrochloric  acid  and 
the  presenceof  a  considerable  quantity  of  epithelium. 
This  achylia  explained  in  a  measure  the  symptoms 
of  which  the  patient  complained,  and  considered 
with  the  character  of  the  gastric  pain  and  the  fact 
that  it  had  been  continuous  over  a  period  of  almost 
three  years,  practically  excluded  gastric  or  duodenal 
ulcer.  The  only  clue  which  led  to  preoperative  diag- 
nosis, was  secured  by  X-ray  examination.  The  en- 
tire pyloric  end  of  the  stomach  exhibited  a  diffuse 
mottled  appearance,  apparently  well  demarcated 
both  at  the  pylorus,  and  at  a  line  about  4  inches 


Kg.  I  (150518).  Thf  mottled  apiicaranci;  (dark  area: 
in  the  roentgenogram  are  shadows  due  to  the  polypi  i 
the  stomach.   Hee  apecimen  Figures  2  and  3. 


Fig.  2.    PhotoRraph  of  specimi 
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Kig.  J.    Drawing  of  polyposis  of  the  stomach.    Slomach  turned  inside  out. 


from  the  pylorus,  Dr,  Carman,  after  a  re-ray.  at 
which  any  possibility  of  complicating  factors,  such 
as  the  patient's  having  taken  food  before  the  exam- 
ination was  excltided,  made  a  diagnosis  of  gastric 
polyposis  (Fig.  i)- 

The  operation  was  done  November  ig  by  Dr.  Sis- 
trunk.  On  inspection  the  stomach  was  found  to  be 
normal  in  appearance;  on  palpation,  however,  a 
soft,  doughy  thickening  of  its  wall  extending  from 
the  pylorus  to  a  line  about  5  inches  above  was  im- 
mediately evident,  and  although  this  did  not  give  the 
sensation  of  an  actual  tumor,  the  lines  of  demarca- 
tion were  quite  definite  and  corresponded  with  those 
apparent  in  the  roentgenograph.  Resection  was 
carried  out  along  these  lines;  about  two-fifths  of 
the  stomach  was  removed.  Continuity  was  re- 
established by  the  method  which  we  have  found 
most  satisfactory,  that  is,  antecolic  end  (gastric) 
to  side  (jejunum)  anastomosis.  Immediate  exam- 
ination of  the  tumor  showed  a  most  typical  example 
of  the  condition  which  has  been  described  as  gastric 
polyposis.  Examination  of  the  mucous  membrane 
of  the  st}imp  of  the  stomach  showed  that  the  poly- 
jwid  changes  did  not  entirely  cease  at  the  line  of 
resection,  and  that  small  globular  masses  were 
present  at  various  points  on  the  mucous  membrane. 
particularly  along  the  summit  of  the  ruga;,  which 
in  turn  were  very  markedly  hypertrophied.  This 
finding  created  some  uncertainty  as  to  the  ulti- 
mate result,  but  it  is  not  unreasonable  to  hope  that 
the  removal  of  the  greater  portion  of  the  diseased 
tissue  will  have  a  curative  etTecl  on  the  isolated 
tumors  that  were  not  removed. 

Further  study  of  the  resected  stomach  re- 
\'ealed  that  it  conformed  to  the  type  of  poly- 


posis which  has  been  described  by  the 
French  (Menetrier)  as  polyadenomes  polypeux. 
The  fresh  specimen  exhibited  no  changes  ex- 
cept in  the  mucous  membrane.  No  infiltra- 
tion of  the  coats  had  taken  place,  and  the 
specimen  could  readily  be  turned  inside  out. 
The  mucous  membrane  was  highly  congested 
and  tumors  of  various  sizes  were  distributed 
over  the  entire  surface.  These  tumors  were 
globular  and  were  arranged  noticeably  in 
rows  in  the  transverse  axis  of  the  stomach: 
the  masses  were  in  close  apposition  to  each 
other,  as  is  shown  in  Miss  Fry's  drawing 
(Fig.  3).  The  intervening  mucous  membrane 
between  the  rows  showed  a  few  much  smaller 
isolated  globular  elevations  (Fig.  2).  The 
great  majority  of  the  elevations  were  of  the 
size  of  a  hazel  nut.  and  250  of  them  could 
easily  be  counted;  individually  they  were 
soft  and  velvety  to  the  touch,  and  gave  no 
macroscopic  suggestion  of  malignancy  or 
of  destruction  of  tissue.  A  section  of  the 
gastric  wall  containing  a  tumor  examined 
microscopically  showed  the  bulk  of  the  tu- 
mor to  be  composed  of  a  tremendously  hyper- 
trophied  mucous  membrane.  No  hyperpla- 
sia of  glandular  element  was  of  a  character 
to  suggest  malignancy.  The  pathologists 
believe  the  condition  is  not  malignant;  this 
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corresponds  with  the  generally  accepted 
view.  The  patient  made  a  very  satisfactory 
recovery,  and  returned  to  his  home  Decem- 
ber 16,  1918. 

From  a  study  of  this  case  in  conjunction 
with  such  cases  described  in  the  literature, 
it  would  appear  that  gastric  polyposis  has 
sufficient  characteristics  to  be  classified  as 
a  separate  entity  and  should  not  be  confused 
with  single  polyps  or  papillomatous  masses 
(the  latter  usually  maUgnant)  occasionally 
found  in  the  stomach,  and  to  which  the  term 
gastric  polyposis  has  at  times  erroneously 
been  applied.  No  positive  etiologic  factors 
are  known,  and  elaborate  investigations  in 
our  own  case,  both  before  and  after  opera- 
tion, failed  to  reveal  any  clue.  It  should  be 
emphasized  in  this  instance  that  the  condi- 
tion would  have  been  quite  unsuspected  had 
it  not  been  for  the  roentgenograph  and  its 


interpretation.  It  is  also  of  interest  that  in 
the  only  other  similar  case  described  in  this 
country  —  that  of  Myer  —  a  pre-operative 
X-ray  diagnosis  was  made  by  Carman.  The 
age  of  the  patient,  31  years,  is  unique  because 
it  is  the  earliest  age  at  which  the  condition 
has  been  recognized.  The  accurate  and  early 
diagnosis,  leading  to  the  correct  indications 
for  treatment,  is  an  excellent  illustration  of 
the  advanced  methods  of  diagnosis  available 
to  the  clinician  of  today. 
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CLINICALLY  the  pathologic  processes 
involving  the  cystic  duct  which  serve 
as  factors  in  recurring  cholecystitis 
may  be  divided  into,  first,  those  that  inter- 
fere with  the  lumen  of  the  duct  and  thus 
cause  stagnation  in  the  gall-bladder  making 
it  a  good  incubator  in  which  bacteria  may 
grow,  and,  second,  those  that  harbor  infective 
organisms  which  may  pass  up  into  the  gall- 
bladder with  the  bile  as  it  flows  upward. 
Before  taking  up  a  discussion  of  the  path- 
ologic processes,  it  is  best  to  review  briefly 
the  anatomy  and  physiology.  The  cystic 
duct  is  about  3.7  centimeters  in  length  and 
averages  about  3  millimeters  in  diameter. 
It  leaves  the  gall-bladder  with  somewhat 
of  an  S-shaped  curve  and  passes  downward 
and  inward  between  the  layers  of  the  lesser 
omentum  to  unite  with  the  hepatic  duct  to 
form  the  common  duct.  It  has  three  coats 
which  are  from  within  outward:  mucosa, 
muscularis.  and  fibrosa. 


The  mucous  membrane  is  continuous  with 
that  of  the  gall-bladder  and  like  that  is 
lined  with  columnar  epithelium.  Mucous 
glands  are  found  beginning  on  the  surface 
of  the  mucosa  and  extending  through  into 
the  deeper  layers.  The  glands  consist  of  a 
straight  portion  lined  with  columnar  epithe- 
lium (Fig.  i)  and  a  coiled  portion  in  which 
the  cells  may  approach  the  cuboidal  (Fig.  2). 

A  series  of  valves  known  as  the  valves  of 
Heister  are  alternately  arranged  along  the 
entire  length  of  the  duct  (Fig.  3).  The 
valves  are  crescentic  in  shape  and  extend 
transversely.  At  the  upper  end  they  are 
thicker,  closer  together  and  project  well 
into  the  lumen.  They  gradually  diminish 
in  size,  become  farther  apart  and  irregular 
in  distribution,  as  the  lower  end  of  the  duct 
is  approached.  In  the  center  of  the  valves 
are  found  connective  tissue  and  muscle 
fibers.  They  are  covered  with  mucous 
membrane   like   the   remainder  of   the   duct 
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Vig.  I.  Straight  portion  of  mu-  Fig.  j.  Coiled  portion  of  mucous 
cous  gland  lined  with  columnar  gland  lined  with  cuboidal  epithelium, 
epithelium. 


except  mucous  glands  are  not  present. 
Moynihan  states  that  these  valves  are  folds 
of  mucosa,  but  this  is  an  error,  for  muscle 
fibers  from  the  muscularis  enter  the  valves. 

The  muscular  coat  is  made  up  of  circular, 
longitudinal  and  diagonal  fibers  of  which  the 
circular  predominate.  The  amount  of  muscle 
is  greatest  near  the  gall-bladder,  whence  it 
gradually  decreases,  there  being  the  least 
near  the  juncture  with  the  hepatic  duct. 
The  circular  fibers  extend  into  the  heisterian 
valves  as  do  also  the  ends  of  some  of  the 
longitudinal  fibers  so  that  when  the  muscle 
of  the  duct  contracts  the  folds  become  erect 
and  are  drawn  closer  together  thus  inter- 
fering with  the  size  of  the  lumen  by  narrowing 
it  and  also  by  drawing  the  valves  nearer  each 
other.  In  pathologically  enlarged  valves  the 
lumen  may  be  entirely  closed  by  the  mere 
contracting  of  the  longitudinal  fibers  bringing 
the  valves  together.  The  diagonal  fibers  do 
not  enter  into  the  formation  of  the  valves. 

The  fibrous  layer  is  made  up  of  connective 
tissue  loosely  connected  with  that  of  the  lesser 
omentum. 

The  function  of  the  cystic  duct  is  not  merely 
that  of  a  tube  connecting  the  gall-bladder 
with  the  other  ducts,  but  through  the  valves 
and  its  muscles  the  flow  in  and  out  of  the 
gall-bladder  is  regulated  to  a  certain  extent 
and  through  the  peristaltic  muscular  con- 
tractions the  duct  has  expulsive  power. 

PATHOLOGY 

Only  a  brief  resume  of  the  pathology  will  be 
given;  the  lesions  will  be  considered  according 
to  the  following  outline: 


1.  Obstruction,  partial  or  complete. 

A.  Intrinsic  or  those  which  he  in  the 
lumen  or  extend  into  it. 

B.  Intramural  or  those  which  involve 
the  wall  of  the  duct. 

C.  Extrinsic  or  those  which  lie  outside 
of  the  duct  and  produce  obstruction 
by  pressure  or  by  angulation  through 
pulling  the  duct  out  of  its  normal 
position. 

II.  The  processes  which  harbor  infection 
are  classified  as: 

A.  Intrinsic   or    those    in    which    the 

organisms  grow  within  the  lumen. 

B.  Intramural    or    those    processes    in 

which  the  organisms  are  harbored 
within  the  wall  of  the  duct  and 
thence  discharged  into  the  lumen. 
/.   Obstruction.     A.     Intrinsic. 
t.   Foreign  bodies.  Gall-stones  are  the  most 
frequent.     Plugs  of  mucus   sometimes   ob- 
struct although  probably  not  so   frequently 
as    was    formerly    supposed.      Worms  and 
echinococcus   cysts   have    been   reported  as 
found  in  the  cystic  duct. 

2.  Pathology  of  the  heisterian  valves.  While 
undoubtedly  other  processes  occur,  up  to 
the  present  I  have  observed  only  three: 
oedema,  acute  inflammation,  and  chronic 
hyperplasia.  The  oedema  here  referred  to 
was  a  part  of  a  general  cedematous  condition 
involving  the  remainder  of  the  duct  as  well. 
The  acute  inflammation  was  a  part  of  a 
general  process  involving  the  entire  duct 
and  gall-bladder  showing  nothing  charac- 
teristic in  the  valves. 

The    most    important    lesion    is    chronic 
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Fig.  4.  Hypertrophied  heielerian  valves 
showing  manner  in  which  obstruction  is 
produced. 

hyperplasia,  because  it  interferes  with  the 
lumen  of  the  duct  more  or  less.  The  hyper- 
plasia may  involve  all  of  the  valves  or  only 
a  part  of  them  (Fig.  4).  The  valves,  instead 
of  being  narrow,  projecting  folds,  become 
broad,  blunt,  projecting  masses  which  may 
lie  so  close  together  that  when  the  circular 
fibers  of  the  duct  contract  they  are  erected 
and  thrown  inward  so  that  they  may  pass 
while  the  longitudinal  fibers  draw  them 
together  at  their  bases  until  they  may  nearly 
or  entirely  touch,  thus  producing  a  partial 
or  complete  obstruction.  In  this  manner  a 
biliary  colic  may  be  produced  that  is  identical 
clinically  with  that  produced  by  gall-stones. 
Sometimes  but  a  single  valve  is  enlarged  in 
which  case  the  hypertrophy  may  be  more 
marked  (Fig.  5).  Occasionally  they  are 
larger  than  the  lumen  of  the  duct  and  as 
viewed  by  the  microscope  are  bent  upon 
themselves  so  as  to  extend  lengthwise  of 
the  duct,  usually  pointing  downward.  When 
there  is  marked  hypertrophy,  contraction  of 
the  circular  fibers  down  upon  the  valve 
will  completely  occlude  the  duct. 

Histologically  the  hyperplasia  is  due  mainly 
to  connective -tissue  increase  although  some- 
times there  is  hyperplasia  of  the  muscle 
fibers  as  well.  I  have  seen  dilated  mucous 
glands  in  some  of  the  enlarged  valves  although 
I  have  never  seen  glands  in  normal  valves. 

J.  Ulcers.  Ulcers  are  the  result  of  pressure 
from  stones,  the  action  of  infective  organisms 
within  the  duct  or  the  toxin  of  such  organ- 
isms and  infection  within  the  walls  of  the 
duct  with  sloughing  of  the  infected  area  into 
the  lumen.   Some  ulcers  show  considerable  in- 


duration. Interference  with  the  limien  comes 
through  induration  and  muscle  spasm. 

4.  Carcinoma.  I  have  never  observed  a 
primary  carcinoma  of  the  duct. 

B.   ItUramural  lesions. 

1.  Strictures  may  be  congenital  or  acquired. 
The  acquired  usually  follow  injury  from  gall- 
stones, the  healing  of  ulcers  or  intramural 
infection. 

2.  Localized  infection  may  be  due  to  organ- 
isms coming  through  the  blood  stream, 
extension  into  the  mucous  glands  or  by 
direct    extension    from    with'n    or    without. 

3.  Cystsoi  other  enlargements ol  the  mucous 
g!ands. 

4.  Hyperplasia,  (a)  Hyperplasia  of  the 
muscle  is  usually  the  result  of  a  partial 
obstruction  of  the  cystic  or  common  ducts. 
{b)  Connective-tissue  hyperplasia  is  usually 
preceded  and  accompanied  by  a  chronic 
infective  process. 

5.  (Edema  of  the  cystic  duct  may  be  a 
part  of  a  general  cedematous  process,  a  part 
of  an  oedema  involving  the  gall-bladder  and 
ducts  or  the  cystic  duct  alone,  or  a  portion 
of  it  may  be  involved,  in  which  case  it  is 
usually  the  result'  of  an  infection,  foreign 
bodies  within  the  duct  or  other  irritating 


Tumors. 
C  Extrinsic. 

1.  Angulations  due  to  adhesions,  constrict- 
ing bands  or  displacement  of  the  duct. 

2.  Pressure  from  tumors,  enlarged  glands, 
inflammatory  or  similar  lesions. 

//.     Processes  which  harbor  in/ection.    A. 
Intrinsic. 
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Kig.  7.  Viit.  B, 

Fig.  7-    Dilated  mucous  k'^"<I  showing  bifurcatiun. 
Fig.  8,    Markedly  distended  mucous  gland  adjacent  to 
others  showing  but  slight  diiitention. 

1.  Foreign  bodies  by  interfering  with  the 
lumen,  lowering  the  resistance  through  pres- 
sure or  the  formation  of  pockets  which  hold 
bile  or  the  secretion  of  the  mucosa  or  its 
glands,  predispose  to  bacterial  growth. 

2.  Obstructive  lesions  through  producing  a 
stasis  predispose  not  only  to  bacterial  growth 
but  also  to  the  extension  of  the  bacteria  to 
the  gall-bladder. 

3.  Villous  growths.  The  mucosa  of  the 
cystic  duct  like  that  of  the  gall-bladder  shows 
a  predisposition  to  a  fine  villous  growth  in 
the  presence  of  chronic  irritation.  The  villi 
have  a  delicate  connective-tissue  framework 
containing  tiny  blood-vessels  and  are  covered 
with  columnar  epithelium.  They  do  not 
grow  as  large  as  those  in  the  gall-bladder, 
are  not  so  numerous,  and  do  not  anastomose 
so  freely.  They  are  not  large  enough  to 
interfere  with  the  lumen  but  may  harbor 
bacteria  (Fig.  6). 

4.  Ulcers  when  present  are  a  continuous 
source  of  infection. 

B.    Inlramural. 

I.  The  lesions  of  the  mucous  glands  are 
the  most  important  lesions  in  this  class. 
They  do  not  differ  materially  from  those  of 
the  mucous  glands  of  the  gall-bladder,  ex- 
cept that  bile  pigment,  so  far  as  I  have  been 
able  to  observe,  is  never  found  in  them. 
The  principal  lesions  are: 

a.  Simple  infections  within  the  glands. 
The  lumen  becomes  distended  with  an  ac- 
cumulation of  desquamated  epithelium,  pus 
cells,  bacteria,  and  mucus. 


b.  Periglandulitis.  This  is  an  advanced 
stage  of  the  former  and  in  addition  to  the 
above  findings  there  is  a  roimd  cell  infiltra- 
tion, cedema  and  congestion  about  the  glands. 

c.  Intramural  abscess.  In  the  presence 
of  an  intense  infection  or  when  there  is  not 
free  drainage  in  milder  infections  breaking 
down  and  abscess  formation  may  occur. 
They  may  be  single  or  multiple.  After 
abscess  formation  has  taken  place  the  duct 
of  the  gland  may  open  and  the  abscess 
discharge  into  the  lumen  of  the  cystic  duct, 
the  abscess  may  rupture  either  externally  or 
internally  or  the  process  may  go  on  to  re- 
solution, 

d.  Perforation  as  mentioned  above  may 
take  place  either  into  the  duct  or  into  the 
lesser  omentimi  or  into  the  peritoneal  cavity. 

e.  Chronic  infection.  The  gland  becomes 
more  or  less  distended  with  detached  and 
broken  down  epithelium,  pus  ceils,  bacteria 
and  mucus.  About  the  duct  is  a  round  cell 
infiltration.  The  duct  may  remain  open  or 
open  intermittently,  discharging  its  contents, 
including  bacteria,  into  the  cystic  duct.  In 
case  the  duct  becomes  permanently  closed  it 
may  heal,  the  infection  may  become  latent, 
an  intramural  abscess  may  develop  or  there 
may  be  distention  due  to  retained  secretions. 

f.  Intramural  cysts.  Distention  of  the 
glands  may  occasionally  be  due  to  back- 
pressure but  it  is  usually  the  result  of  the  ob- 
struction of  the  duct  with  the  retention  of  the 
secretions,  for  otherwise  bile  pigment  would 
be  found  in  the  cysts  (Fig.  7,  8,  and  q). 
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g.  Adenoma.  I  have  seen  marked  hyper- 
trophy of  the  glands,  but  none  to  such  an 
extent  that  the  term  adenoma  could  be 
applied  to  it,  yet  I  believe  it  is  possible  that 
they  do  occur  (Fig.  10). 

h.  Primary  carcinoma.  I  have  not  observed 
any  up  to  the  present. 

CLINICAL  SIGNIFICANCE 

CUnically  the  obstructive  lesions  can  best 
be  classified  according  as  they  produce  per- 
manent complete  obstruction,  transitory  com- 
plete obstruction,  permanent  partial  obstruc- 
tion or  transitory  partial  obstruction. 

In  the  obstructions  the  involvement  of  the 
gall-bladder  may  completely  overshadow  the 
cystic  duct  clinically.  The  following  condi- 
tions have  been  observed  as  the  result  of 
such  obstruction:  acute  and  chronic  chole- 
cystitis, hydrops,  empyema,  sclerosis  and 
calcification.  The  latter  two  occur  only 
with  the  permanent  complete  obstruction 
while  the  former  three  occur  with  any  form 
of  obstruction,  but  more  often  probably  with 
the  transitory  types  especially  those  resulting 
from  foreign  bodies. 

Excluding  the  symptoms  that  come  from 
the  gall-bladder  involvement,  with  per- 
manent complete  obstruction,  pain  may  be 
entirely  absent  and  when  present  is  usually 
dull  and  never  colic-like.  Tenderness  is 
present. 

The  transitory  complete  obstruction,  on 
the  other  hand,  is  usually  accompanied  by 
pain  which  may  be  colic-like  at  first,  but 
if  the  condition  persists  without  an  occasional 
remission  or  when  due  to  a  stone  and  the 
stone  does  not  pass  on  downward  or  becomes 
loosened,  the  pain  soon  loses  its  colic-like 
character.  Infection  is  very  frequently 
present. 

Permanent  partial  obstruction  is  accom- 
panied with  tenderness  and  pain  of  a  more 
or  less  dull  character.  There  may  be  occa- 
sional attacks  of  coUc-like  pain.  Hyper- 
trophy of  the  muscle  of  the  duct  above  the 
obstruction  and  of  the  gall-bladder  occurs. 


In  transitory  partial  obstruction  there  is 
tenderness  present  and  pain  varying  with 
the  degree  of  obstruction.  When  the  lumen 
is  markedly  encroached  upon  there  may  be  a 
colic  that  cannot  be  distinguished  from  gall- 
stone colic,  regardless  of  what  may  be  the 
cause.  It  is  produced  by  the  intense  muscular 
contractions  that  are  attempting  to  force  the 
contents  of  the  duct  or  gall-bladder  or  both 
by  the  obstruction.  This  condition  is  often 
accompanied  by  more  or  less  infection. 

Obstructive  lesions  by  forming  pockets  or 
otherwise  causing  retention  harbor  infective 
organisms  and  thus  predispose  to  infection 
of  the  rest  of  the  biliary  tract  or  through  the 
blood  stream  elsewhere  in  the  body. 

The  glands  of  the  cystic  duct  become  of 
importance  clinically,  first  when  they  become 
infected:  (a)  By  discharging  organisms  into 
the  duct  which  may  pass  upward  with  the 
bile  into  the  gall-bladder  or  downward  into 
the  common  duct,  whence  they  may  ascend 
to  the  liver; 

b.  By  acting  as  a  focus  whence  organisms 
may  go  into  the  blood  stream. 

c.  By  perforation  into  the  lesser  omentum 
or  peritoneal  cavity  and  thus  there  may 
result  an  abscess  in  the.  former  case  or  a 
peritonitis,   local  or  general,  in  the    latter. 

d.  Through  the  action  of  the  toxin 
absorbed. 

Second,  when  they  become  distended  and 
encroach  upon  the  lumen  of  the  duct. 

The  positive  diagnosis  of  lesions  of  the 
cystic  duct  will  rarely  be  made  clinically 
or  with  the  exception  of  stones  or  other 
masses,  upon  gross  examination.  In  the 
majority  of  cases  the  microscope  will  be 
required. 

The  clinical  indications  are  for  chole- 
cystectomy. Drainage  will  relieve  secondary 
lesions  but  it  would  not  have  any  influence 
upon  permanent  strictures,  could  not  guar- 
antee that  transitory  strictures  might  not 
return  and  in  the  case  of  infected  glands 
there  would  be  but  Uttle  influence  upon  the 
deeper  portions. 
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NOTES  ON  TWO  SIGNS  IN  CHRONIC  APPENDICITIS' 

By  ROBERT  T.  MORRIS,  M.D.,  F.A.C.S.,  New  York 


ONE  of  the  most  frequent  visitors  to  the 
doctor's  office  is  the  patient  with  in- 
definite pain  of  transitory  character 
belonging  to  the  right  side  of  the  abdomen.  If 
the  patient  consults  the  surgeon  the  latter  is 
prone  to  find  symptoms  of  chronic  appendi- 
citis and  he  sometimes  alarms  the  patient  with 
a  prognosis  of  impending  disaster  if  the  ap- 
pendix is  not  removed.  When  this  same  patient 
enters  the  office  of  the  internist  with  the  ap- 
pendix in  the  form  of  a  question  mark,  the  in- 
ternist is  prone  to  treat  the  matter  lightly  and  to 
say  that  the  pain  is  caused  by  gas  in  the  caecum 
and  ascending  colon,  a  condition  which  is  recog- 
nized readily  on  percussion  of  the  abdominal 
wall.  The  greater  number  of  these  patients 
belong  to  the  neurasthenic  group;  patients 
with  stigmata  of  decline  presenting  objective 
signs  in  stigmata  of  arrested  development  of 
various  structures  of  the  body.  The  appendix 
vermiformis,  as  a  vestigial  structure  with  a 
tendency  to  undergo  involution  changes  of  its 
various  coats,  appears  to  undergo  involution 
earlier  in  patients  of  the  neurotic  group. 
Involution  changes  which  normally  might 
become  marked  in  the  average  individual  at 
perhaps  fifty  years  of  age  may  appear  in  the 
patient  with  stigmata  of  decline  at  the 
twenty-fifth  year  of  age.  The  appendix  under- 
going involution  change  with  connective- 
tissue  replacement  of  its  coats  becomes  a 
source  of  irritation  to  the  gangUa  of  the 
autonomic  and  sympathetic  nervous  system. 
Nerve  elements  remain  in  such  an  appendix 
until  practically  all  other  structures  have 
disappeared  and  these  nerve  elements  are 
irritated  by  the  contracting  of  hyperplastic 
connective  tissue.  Irritation  calls  for  a 
special  determination  of  blood  supply  to  that 
point,  and  the  control  of  the  blood  supply 
belongs  in  the  domain  of  sympathetic  nerve 
function.  When  the  message  from  the  irritated 
appendix  is  registered  for  a  sufficiently  long 
time  upon  the  ganglia  relating  to  the  caicum 
and  the  ascending  colon,  the  muscular  coats  of 
the  caecum  and  the  ascending  colon  eventually 


become  exhausted.  This  part  of  the  bowel 
then  becomes  more  or  less  permanently 
distended  with  gas  and  gives  us  an  important 
differential  diagnostic  sign  belonging  to  chron- 
ic appendicitis  but  not  to  acute  appendicitis. 
I  call  it  the  cider  barrel  sign  for  the  purpose  of 
making  a  picture,  because  percussion  upon  the 
normal  left  side  of  the  abdomen  elicits  a  note 
suggestive  of  a  cider  barrel  in  October,  while 
percussion  over  the  distended  bowel  on  the 
right  side  brings  out  a  note  suggestive  of  the 
cider  barrel  in  March. 

Another  sign  belonging  to  chronic  appendi- 
citis and  not  to  acute  appendicitis  relates  also 
to  sympathetic  nerve  ganglia,  apparently  due 
to  persistent  registering  of  impulses.  It  is  not 
unUkely  that  the  impulse  extends  in  an 
afferent  way  to  a  segment  of  the  spinal  cord 
and  then  proceeds  efferently  to  one  ganglionic 
point  and  at  the  same  time  to  the  skin  in  the 
zone  described  by  Head  as  belonging  to  the 
appendix.  The  ganglionic  point  apparently 
relates  to  what  anatomists  sometimes  now 
speak  of  **as  the  fused  ganglion"  consisting  of 
the  second  and  third  right  lumbar  sympathetic 
ganglia.  Hyperaesthesia  of  the  fused  ganglion 
will  be  in  evidence  if  we  make  pressure  deeply 
and  slowly  upon  the  patient's  abdominal  wall 
about  an  inch  and  a  half  to  the  right  of  the 
navel  and  a  trifle  caudad.  When  we  find  this 
tender  point  distinctly  in  evidence  and  standing 
alone  without  tenderness  of  the  left  lumbar 
ganglia  there  appears  to  be  definite  evidence 
that  we  are  dealing  with  the  appendix  as  the 
source  of  trouble. 

Chronic  appendicitis  relates  most  frequently 
to  an  irritative  lesion  rather  than  to  an 
infective  lesion.  It  belongs  most  often  to  that 
irritation  of  nerve  elements  by  the  contracting 
connective  tissue  which  belongs  to  involution 
change.  The  irritative  feature,  however,  may 
belong  to  ordinary  scar  tissue  which  has 
followed  an  infective  involution  of  the  appen- 
dix. In  chronic  appendicitis  cases  the  two 
signs  here  described  appear  to  have  distinct 
diagnostic  value.    When  the  source  of  the 
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irritation  is  in  the  vicinity  of  the  pylorus  or 
gall-bladder  we  find  Mayo-Robson's  tender 
point  relating  to  the  first  sympathetic  lumbar 
ganglion  on  the  right  side.  When  the  sym- 
pathetic lumbar  ganglia  of  both  right  and  left 
sides  are  found  to  be  tender  on  pressure  we 
may  look   to  the  pehas  for  the  source  of 


irritation.  The  pelvic  ganglia  receive  and 
distribute  impulses  over  such  a  large  area  that 
a  chronic  source  of  disturbance  in  the  pelvis 
seems  to  be  registered  upon  both  right  and 
left  sympathetic  lumbar  ganglia  instead  of  on 
the  ganglionic  point  on  the  right  side  belonging 
to  the  appendix. 


CONGENITAL  DIVERTICULA  OF  THE  INTESTINES 

Report  of  A  Case  of  a  Tumor  Growing  from  the  Tip  of  an  Apparently  Congenital 

Diverticulum  in  the  Lower  Sigmoid  Region^ 

By  WILLIAM  T.  BLACK,  M.D.,  F.A.C.S.,  Memphis,  Tennessee 


THE  viteUine  duct,  which  is  attached  to 
the  ileum,  should  disappear  between 
the  sixth  and  seventh  weeks  of  intra- 
uterine life.  At  this  time  it  should  change 
from  a  tube  to  a  cord,  which  in  turn  melts 
away,  leaving  the  bowels  free  from  their 
connection  to  the  umbilicus.  When  the  cord 
remains  we  have  a  diverticulum.  Diverticula 
are  either  congenital  or  acquired.  This  paper 
deals  only  with  the  congenital  or  inherited 
type.  A  true  diverticulum  is  the  remains  of 
the  vitelline  or  omphalomesenteric  duct,  that 
is  its  intra-abdominal  portion.  Lavata,  in 
1 67 1,  was  probably  the  first  to  call  attention 
to  the  diverticulum,  and  later  Ruysch  de- 
scribed it  more  accurately.  It  remained  for 
Meckel,  by  whose  name  the  diverticulum  is 
named,  to  give  to  the  world  its  true  patho- 
logical and  surgical  significance.  The  acquired 
types  have  assumed  their  importance,  both 
from  a  pathological  and  a  surgical  view  point, 
and  have  been  elaborated  upon  by  many 
able  writers,  and  will  not  be  discussed  in  this 
report.  Meckel's  diverticulum  is  estimated 
to  be  present  in  about  2  per  cent  of  people. 
It  varies  in  length  from  i  to  20  centimeters, 
and  may  be  found  from  30  to  290  centimeters 
(the  average  distance  being  100  centimeters) 
above  the  ileocaecal  valve  (in  the  child  the 
distance  is  less)  where  the  yolk  stalk  is 
attached.  In  cases  where  the  lower  limb  of  the 
primitive  intestinal  loop  has  undergone  ex- 
cessive development,  it  may  be  found  in  the 

1  Read  before  the  Southern  Surgical  Asao: 


caecum  or  colon.^  At  times  it  remains  patent 
throughout,  and  there  may  be  present  faecal 
matter  exuding  from  the  umbilicus,  or  it  may 
be  closed  on  the  intestinal  side  and  open  at 
the  umbiUcus,  but  usually,  however,  the 
distal  end  is  closed  and  the  proximal  end  open. 
It  varies  in  size  from  a  very  small  cord-like 
structure  to  one  as  large,  or  even  larger,  than 
the  lumen  of  the  gut.  There  may  be  smaller 
false  diverticula  connected  with  a  true  diver- 
ticulum. It  may  be  bulbous  at  its  distal 
extremity  and  narrow  at  its  intestinal  end. 

Both  extremities  may  be  occluded  and 
patulous  in  the  center.  Sometimes  there 
remains  only  a  fibrous  cord  and  at  times  only 
blood-vessels.  It  usually  arises  from  the 
convex  side  of  the  gut,  but  may  spring  from 
the  mesenteric  side,  and  may  have  a  mesen- 
tery of  its  own.  Wellington  says  that  in 
about  one-third  of  the  cases  it  is  attached 
to  the  umbilicus,  or  adherent  to  some  other 
part  of  the  anatomy. 

A  pre-operative  diagnosis  of  the  presence 
of  a  diverticulum  cannot  be  positively  made. 
A  probable  diagnosis  may  be  made  in  those 
with  a  faical  discharge  at  the  umbilicus.  A 
discharge  of  any  kind  at  the  umbilicus,  with  a 
sinus  or  a  growth,  present  is  suggestive.  Espe- 
cially is  this  true  in  children,  where  the  child 
is  afflicted  with  gastro-intestinal  symptoms. 
Right-sided  abdominal  pain,  which  continues 
or  follows  the  removal  of  the  appendix,  after  a 

^Binnie's  Surgery,  1917. 
iation.  Baltimore,  December  17-1Q,  191K. 
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careful  inspection  of  other  organs,  which  are 
found  to  be  normal,  is  suggestive  to  a  certain 
extent  (if  adhesions  can  be  ruled  out)  of  a 
diseased  diverticulum.  The  X-ray  may  assist 
in  a  pre-operative  diagnosis. 

Mumford  estimates  that  13  per  cent  of  the 
diverticula  become  inflamed  or  diseased.  The 
principal  danger  then  lies  in  these  13  per  cent 
of  cases,  for  we  all  know  the  frequent  occur- 
rence of  intestinal  obstruction  produced  by  a 
diverticulum.  In  22  cases  at  the  St.  Thomas 
Hospital  from  1887  to  1908,  63  or  6  per  cent 
died  —  a  mortality  of  i  per  cent  higher  than 
that  from  all  other  sources  (including  cancer). 
Hilgenreiner's  report  of  102  collected  cases  in 
1902,  shows  a  mortality  of  71.5  per  cent. 
Murphy  stated  that  5  or  6  per  cent  of  intes- 
tinal obstructions  were  due  to  diverticula. 
The  majority  of  people  who  possess  diver- 
ticula are  without  symptoms.  Diseased 
diverticula  will  produce  symptoms  in  propor- 
tion to  the  extent  of  the  pathology  present. 
Symptoms  simulating  an  acute  or  chronic 
appendix  may  be  present.  The  symptoms  of 
obstruction  or  symptoms  due  to  growths, 
which  spring  from  them,  give  the  usual 
symptoms  of  such  conditions. 

The  following  patient  came  under  my  ser- 
vice at  the  Baptist  Memorial  Hospital,  in 
October,  1918: 

Mrs.  Mary  S.,  age  59;  white;  female;  American; 
did  housework  and  work  in  the  field.  Her  family 
history  is  negative.  She  denies  previous  history  of 
syphilis,  cancer,  tuberculosis,  insanity,  etc.  She 
had  the  usual  diseases  of  chUdhood.  The  patient 
married  at  the  age  of  14.  Her  physical  and  mental 
appearance  is  fair.  The  patient  began  four  years 
ago  to  have  pain  in  right  iliac  region,  sharp  and 
shooting  in  character.  This  was  not  accompanied 
by  any  gastro-intestinal  disturbances.  The  pain 
subsided  in  about  three  w^eeks.  Some  time  later  she 
discovered  a  lump  in  her  abdomen,  which  was 
movable  but  not  accompanied  by  pain.  The  tumor 
did  not  disable  the  patient  in  any  way,  causing  only 
slight  discomfort  and  constipation.  The  abdomen 
commenced  to  enlarge  about  two  years  ago,  and  has 
continued  to  enlarge  ever  since.  The  abdomen  was 
largest  on  the  left  side.  The  tumor  seemed  to  stay 
the  same  size  for  12  or  15  months,  then  began  to 
enlarge  rapidly,  with  symptoms  of  bearing  down 
pain  in  pelvis,  and  backache,  dyspnoea,  etc. 

The  patient  first  menstruated  at  14  years;  regular, 
28-day  type,  4  or  5  days'  duration,  quantity  of  flow 
normal.    The  menopause  occurred  at  the  age  of  50. 

The  patient  is  the  mother  of  eight  children,  the 


oldest  44  years  old,  the  youngest  17.  Her  labors 
were  normal.  She  was  not  attended  by  a  physician 
during  any  of  her  labors.  She  had  one  premature 
labor  at  eight  months.  No  complication  or  sequelie 
followed  any  of  her  confinements.  She  has  no 
leucorrhoea;  she  is  constipated,  micturition  has 
been  frequent  for  past  few  months.  She  suffers 
from  indigestion  of  late.  Nervous  symptoms  are 
negative.    Previous  treatment — medical. 

Physical  examination  shows  a  well-developed, 
poorly-nourished  woman.  She  has  lost  several 
pounds  in  weight  during  the  past  few  months.  The 
skin  is  jaundiced  and  wrinkled.  The  eyes  are  nor- 
mal, the  teeth  bad,  and  the  breath  foul. 

Thoracic  cavity  negative.  Blood  pressure:  sys- 
tolic, 155;  diastolic,  no.  The  abdomen  is  distended 
to  about  the  size  of  a  nine  months'  pregnancy.  A 
tumor  hard  and  irregular  in  outline,  except  on  the 
upper,  right  side,  fluctuates  on  palpation.  Flatness 
is  noticeable  over  the  entire  abdomen,  except  that 
a  tympanitic  note  is  present  over  the  colon.  There 
is  no  area  of  tenderness.  The  spleen  and  kidneys 
are  not  palpable.  The  liver  is  normal.  Except  for 
slight  emaciation,  the  extremities  are  normal. 
Urinalysis  negative. 

Blood  count:  leucocytes,  6,800;  reds,  4,048,000; 
polymorphonuclears.  80  per  cent;  small  lympho- 
cytes, 12  per  cent;  large  lymphocytes,  4  per  cent; 
eosmophiles,  2  per  cent. 

Wassermann  test  negative. 

The  general  appearance  of  vulva  is  normal. 
There  is  a  slight  leucorrhoeal  discharge.  The  peri- 
neum is  negative.  The  cervix  is  pushed  up  under 
the  pubic  region.  The  uterus  is  pushed  forward. 
The  appendages  are  not  palpable.  A  large  mass  is 
present. 

A  pre-operative  diagnosis  of  either  a  large  sub- 
serous myomata  with  cystic  degeneration  or  an 
ovarian  tumor  was  made.  The  patient  was  operated 
upon  on  October  4,  1918,  under  ether  anaesthesia. 
A  median  abdominal  incision  was  made  from  the 
pubes  extending  up  nearly  to  the  ensiform  cartilage. 
A  large,  irregular,  cauliilower-shaped  tumor,  filling 
the  entire  pelvic  and  abdominal  cavities  was  found. 
The  tumor  showed  marked  cystic  degeneration. 
No  free  abdominal  fluid  was  present.  Weight  of 
tumor,  4,260  grams. 

There  were  two  large  cysts  at  the  upper  right 
portion,  each  about  the  size  of  a  large  grape  fruit, 
filled  with  chocolate-colored  fluid.  The  tumor  was 
entirely  free,  not  connected  with  any  structure, 
Except  at  its  origin.  However,  in  one  place,  one 
cyst  was  adherent  to  the  anterior  abdominal  parietal 
peritoneum,  just  below  and  to  the  right  of  the 
umbilicus.  The  adherence  of  the  cyst  to  the  perito- 
neum was  loosened,  and  the  mass  lifted  out  of  the 
abdominal  cavity.  The  origin  of  the  tumor  sprang 
from  the  tip  end  of  a  diverticulum.  The  diverticu- 
lum had  its  origin  in  the  lower  portion  of  the  sigmoid 
(rectosigmoid  region).  It  sprang  from  the  convex 
side  of  the  gut.  There  was  no  mesentery  on  the 
diverticulum.  It  was  about  1 1  centimeters  in  length 
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Fig.  I.   Rough  sketch  showing  attachment  of  tumor  to  diverticulum. 


and  about  the  size  of  the  little  finger.  The  diver- 
ticulum was  caught  with  two  clamps  and  cut.  A 
probe  was  pushed  through  the  diverticulum  to  the 
gut  to  confirm  its  character.  A  purse-string  suture 
was  passed  around  the  gut  end,  and  the  stump  was 
treated  as  the  stump  of  an  appendix  is  usually 
treated.  I  was  surprised  to  find  such  an  origin,  as 
I  expected  to  find  the  origin  of  the  tumor  coming 
either  from  the  ovary  or  the  uterus.  There  was  not 
an  adhesion  to  any  abdominal  or  pelvic  structure, 
except  where  the  cyst  was  attached.  The  uterus 
and  appendages  were  normal.  This  mass  had  every 
appearance  of  springing  from  Only  the  endothelial 
side  of  the  intestine  (diverticulum).  I  noticed  par- 
ticularly the  absence  of  large  blood-vessels  running 
through  the  diverticulum,  as  one  would  expect 
to  find  in  so  large  a  tumor.  There  was  a  small  mass 
in  the  hilum  of  the  spleen.  There  was  no  evidence 
of  metastasis  in  any  other  organ. 

The  following  is  the  pathological  report  on 
the  specimen  sent  by  Dr.  H.  T.  Brooks, 
professor  of  pathology,  at  the  University  of 
Tennessee: 

The  specimen,  as  a  whole,  would  probably  fill  a 
one  and  one-half  to  two  gallon  bucket.  The  exter- 
nal surface  showed  many  small,  and  a  few  large, 
papillary  projections.  Here  and  there  were  large  and 
small  fluctuating  masses  indicating  the  presence  of 
cysts.  Everywhere  the  tumor  had  a  markedly 
gelatinous  appearance.  Sections  through  the  tumor 
showed  cysts  of  varying  sizes;  one  holding  a  pint 
or  more  of  fluid.  The  fluid  was  brownish  in  color. 
The  contents  of  the  cyst  showed  no  mucin. 

Microscopical  examination  of  the  six  different 
areas  of  the  tumor  showed  several  layers  of  epithe- 


lial cells,'  with  no  indication  of  downgrowth  into  the 
stroma.  The  several  layers  of  cells,  however,  point 
to  a  malignancy.  The  stroma  everywhere  showed 
extensive  myxomatous  changes  and  this  accounts 
for  the  gelatinous  appearance  of  the  tumor.  (It  was 
my  impression  at  first  sight  of  gross  inspection,  that 
it  was  due  to  a  mucous  degeneration  on  the  part  of 
the  epithelial  cells.   This,  however,  was  incorrect.) 

Diagnosis:  malignant  cystadenoma,  the  stroma 
of  which  has  undergone  an  extensive  myxomatous 
change. 

The  following  is  the  report  from  the  Patho- 
logical Laboratory  of  Dr.  William  Ktauss, 
Memphis,  Tennessee: 

First  report.  Examination  of  specimen  submitted 
shows  bad  fixation.  Such  tissue  is  apt  to  be  autolytic 
and  consequently  indistinct.  Two  areas  have  been 
picked  out.  The  most  developed  cells  have  the 
characteristics  of  the  fibroblasts  from  endothelia. 
The  younger  ones  sometimes  in  islands  are  normal 
and  rather  small,  but  evidently  purely  endothelial 
cells.  The  stroma  is  myxoid.  I  regard  it  as  myxoma, 
springing  from  the  serosa  and  preserving  some  of  the 
characteristics  of  endothelial  origin.  This  report 
was  based  on  small  sections  of  tumor  sent  to  him. 

Second  report.  The  following  is  the  report  upon 
the  tumor  mass  submitted  to  me  after  I  had  reported 
on  the  sections  made  from  smaller  pieces. 

The  entire  mass  impregnated  with  formaldehyde 
weighed  1420  grams,  about  three  pounds.  It  is 
bluish  white  in  color,  translucent,  very  lobulated, 
with  numerous  fine  cauliflower  exuberances.  Many 
of  the  warty  masses  are  cystic.  Some  of  the  cysts 
are  imperfectly  formed,  the  tissues  gradually  merg- 
ing into  a  mucoid  material.   The  larger,  older  cysts 


476 


SURGERY,  GYNECOLOGY  AND   OBSTETRICS 


are  smooth  walled  with  patches  of  cauliflower  pro- 
truding into  them.  These  contain  clear  serous 
fluid,  and  remind  one  of  papillary  ovarian  cystoma. 

Microscopically  the  stroma  is  partly  fibrous  and 
partly  mucoid  with  islands  of  proliferating  endo- 
thelia,  often  seen  to  connect  with  spaces  that  have  a 
very  primitive  structure  and  lined  by  round  and 
oval  cells  with  vesicular  nuclei.  Fixation,  however, 
is  not  good.  The  covering  of  the  entire  polypoid 
mass  is  very  scanty,  and  shows  thickening  only  in  a 
few  places.  The  stroma  is  the  only  active  tissue, 
and  the  blood  supply  is  exceedingly  scanty. 

Diagnosis:  Fibromucous  peritoneal  polyp.  Al- 
though the  gross  resemblance  to  an  ovarian  tumor 
is  striking,  there  is  nothing  in  the  histology  to  sug- 
gest any  ovarian  origin. 

(The  above  were  specimens  obtained  by  Dr. 
William  Krauss,  from  about  one-third  of  the  tumor, 
which  was  sent  to  him.) 

The  following  report  was  given  by  Dr.  W. 
G.  MacCallum,  of  the  Johns  Hopkins  Lini- 
versity: 

The  specimen  appears  to  me  to  be  a  papillomatous 
growth  composed  of  very  loose  and  oudematous 
stroma,  rather  more  dense  near  the  surface,  and 
forming  large  round  papillary  masses.  It  is  in  pro- 
tected places,  covered  wath  a  layer  of  epithelium, 
which  is  in  places  cylindrical,  although  usually 
cubical  or  flattened.  In  exposed  places  the  epithe- 
lium is  rubbed  off,  and  the  superficial  layer  of  the 
stroma  appears  as  though  the  basement  membrane 
had  been  lifted  off  by  a  fluid. 

There  was  a  wall  on  both  sides  of  which  the 
papillary  masses  seemed  to  project,  but  the  sections 
do  not  show  this;  probably  those  cut  deeper  in  the 
block  will  do  so.    I  enclose  three  sections. 

From  the  above  reports  the  tumor  is 
evidently  potentially  a  malignant  type.  The 
tumor  was  in  the  stage  of  regression/  which 
probably  was  due  to  a  poor  blood  supply. 
There  were  no  vessels  of  any  size  in  the 
diverticulum,  and  the  growth  probably  re- 
ceived its  principal  sustenance  from  the  perito- 
neal fluid.  Unless  the  small  mass  in  the  hilum 
of  the  spleen  was  a  coincidence,  then  one 
would  naturally  think  the  tumor  was  a 
malignant  one  and  this  a  metastatic  growth. 
I  am  unable  to  account  for  such  a  mass  as 
this  growing  from  only  the  outer  coat  of  the 
diverticulum.  If  it  was  a  malignant  tumor, 
I  am  unable  to  find  an  exciting  cause.  It  is 
improbable  to  suppose  that  peristalsis,  or  the 
movements  of  the  other  viscera,  could  produce 
any  irritation.  It  is  possible  that,  when  the 
patient  had  the  severe  pain  in  her  abdomen 


four  years  ago,  she  had  a  diverticulitis,  or 
that  an  ulceration  might  have  been  produced 
from  within,  which  extended  to  the  outer 
portion  of  the  diverticulum,  or  what  probably 
occurred  was  a  perforation.  The  formation 
of  a  malignant  growth  can  at  times  be 
accounted  for  by  the  retention  of  hardened 
faecal  matter,  or  concretions  acting  as  a  predis- 
posinp;  or  exciting  cause.  The  retention  of  dry 
faecal  matter,  or  foreign  bodies  in  this  location, 
is  favored  by  a  constriction  at  the  sigmoido- 
rectal portion.  We  have  in  the  lower  sigmoid, 
in  the  embryological  stage  a  dilated  or  pouch- 
like condition  present.  This  dilatation  may 
continue  in  the  adult  as  an  embryonal  defect, 
which  might  further  assist  in  the  retention  of 
faecal  matter.  This  dilatation  might  have 
been  the  source  of  the  diverticulum.  Stric- 
tures, or  growths  of  the  rectum,  haemorrhoids 
or  any  inflammatory  process  involving  the 
rectum  would  naturally  resist  the  proper 
expulsion  of  the  intestinal  contents.  Too  long 
retention  of  this  faecal  matter  or  concretions, 
might  in  a  certain  percentage  of  cases  produce 
an  erosion  or  ulceration,  which  might  act  as  a 
starting  point  of  a  precancerous  lesion.  The 
same  might  apply  to  a  diverticulum  in  this 
region. 

In  the  case  reported,  however,  there  was 
no  hardened  faecal  matter,  or  foreign  bodies, 
present,  and  the  diverticulum  and  sigmoid 
were  macroscopically  normal  everywhere, 
(except  at  the  attachment  of  the  growth). 
The  principal  etiological  factors  can  best  be 
explained  through  an  embryological  condi- 
tion or  foetal  rest,  or  transplantation  of  tissue 
from  some  other  organ,  or  started  as  an  in- 
flammatory process.  I  am  unable  to  find  in 
the  literature,  at  my  disposal,  a  description 
of  a  similar  case.  Doubtless,  however,  other 
cases  have  been  observed  and  recorded  of  a 
like  character.  A  congenital  diverticulum  is 
unusual  in  this  portion  of  the  gut,  and  can 
only  be  accounted  for  through  an  error  in 
embryological  development. 

Bize  in  1904,  Deve  in  1906,  Denuice  in 
1908,  report  cases  of  small  pancreatic  tissues, 
growing  from  the  tip  end  of  Meckel's  diver- 
ticulum. Colmers  in  1906  published  an  article 
upon  intestinal  cysts  and  their  treatment. 
He  says:   **Raesfeld  was  the  first  to  describe 
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an  enterocystoma,  and  that  he  drew  attention 
to  the  fact  that  it  developed  from  a  Meckel's 
diverticulum ''  —  (CuUen). 

CuUen,  Cowardine,  Rimbach,  Roth,  Tide- 
man,  Colmers  and  others  have  reported  cystic 
tumors  connected  with  the  remains  of  the 
omphalomesenteric  structure.  In  Rimbach 's 
case,  the  tumor  was  as  large  as  a  man's  head 
and  adherent  to  the  omentum. 

Most  of  the  reported  cases  have  been  small 
tumors,  usually  cystic  and  connected  with 
Meckel's  diverticulum  in  the  iliac  portion  of 
the  intestinal  tract,  or  at  the  umbilicus. 
Mayo  reports  the  rupture  of  a  sigmoid  diver- 
ticulum, which  was  thought  to  be  congenital 
in  type,  forming  an  abscess  in  the  pelvis. 
Cases  of  carcinoma  are  reported  where  a 
diverticulum  is  involved  secondarily  by  con- 
tiguity of  tissue.  The  treatment  of  an  in- 
herited diverticulum  depends  upon  whether 
the  organ  is  diseased,  upon  its  location  and 
upon  its  structure  and  size.  All  diseased 
diverticula,  when  attached  to  some  other 
structure  at  its  distal  end,  should  be  removed. 
Those  with  small  proximal  openings,  and  all 
found  in  the  large  gut  (where  solid  faeces  are 
found)  should  be  removed.  When  the  vitel- 
line duct  remains  as  a  cord,  or  set  of  blood- 
vessels, it  should  be  excised.  Large  normal 
diverticula,  discovered  accidentally  in  the 
small  intestine  (where  we  have  only  liquid 
faeces),  should  be  left  alone,  for  the  fear  of 
increasing  mortality. 


CONCLUSION 

This  tumor  was  connected  only  to  the 
serosa  side  of  the  diverticulum.  Potentially 
it  was  a  malignant  growth.  A  diverticulitis, 
or  perforation,  could  be  assigned  as  a  predis- 
posing or  exciting  cause,  although  it  could  be 
attributed  to  a  foetal  inclusion.  This  diver- 
ticulum had  the  characteristics  of  a  con- 
genital type,  but  it  is  possible  for  it  to  be  of 
the  acquired  type.  Unless  one  can  palpate 
the  uterus  and  ovaries,  a  differential  diagno- 
sis cannot  be  made  between  a  uterine  myo- 
mata,  with  a  pedicle,  or  an  ovarian  tumor, 
and  a  tumor  growing  from  a  diverticulum  in 
the  lower  sigmoid  region. 
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WAR  AMPUTATIONS 

By  captain  PHILIP  D.  WILSON,  M.C.,  U.S.A. 

Chief  of  Amputation  Service,  U.  S.  Base  Hospital  No.  9,  American  Expeditionary  Forces 


THE  Interallied  Surgical  Conference  at 
its  meeting  in  191 7  came  to  the  follow- 
ing conclusions  in  regard  to  the  subject 
of  amputations. 

"Primary  amputations  or  those  delayed 
24  or  48  hours  will  be  made  as  nearly  as 
possible  at  the  site  of  fracture  by  simple  sec- 
tion of  the  soft  parts  or  with  slight  trimming 
of  the  bone;  in  less  grave  cases  the  amputation 
wiU  be  made  as  near  as  possible  to  the  level 
of  the  fracture. 

"Amputation  for  infection  will  be  made 
by  simple  cross  section  or  with  very  short 
flaps  fixed  in  eversion.  The  stirnip  will  be 
regularized,  if  this  is  necessary,  when  the 
wound  is  disinfected  and  when  all  possible 
extension  of  the  soft  parts  has  been  obtained. 

"The  technique  in  cases  of  retarded  am- 
putation will  be  governed  chiefly  by  the 
indications  of  prosthesis. 

"In  cases  of  fissured  fractures  extending 
very  high  the  fissured  fragment  may  be 
preserved  but  disinfection  of  the  wound  must 
be  practiced." 

For  years  the  dominating  idea  in  determin- 
ing the  surgical  procedure  of  amputations 
has  been  to  obtain  a  stump  able  to  bear 
weight  upon  its  end.  The  various  osteo- 
plastic methods  which  have  been  introduced 
are  witness  to  this  fact.  Surgeons  generally 
have  had  the  impression  that  no  satisfactory 
prosthesis  could  be  applied,  for  example,  to 
the  leg  in  the  absence  of  the  ability  of  that 
stump  to  bear  pressure  upon  its  end.  This 
impression  is  erroneus.  Up  to  the  present, 
end-weight  bearing  ability  when  present, 
except  in  the  comparatively  rare  cases  of 
Syme's  amputations  and  disarticulations  of 
the  knee  or  hip,  has  been  almost  altogether 
disregarded  by  artificial  limb  manufacturers. 
In  cases  of  thigh  amputation  the  principal 
support  is  taken  upon  the  tuberosity  of  the 
ischium  with  secondary  support  upon  the 
soft  parts  of  the  stump;  in  amputations  below 
the  knee  upon  the  shelving  under  surface  of 


the  plateau  of  the  tibia.  Cases  provided  with 
apparatus  in  this  manner  walk  extremely 
well  without  any  bearing  whatever  upon  the 
end  of  the  stimip. 

This  does  not  mean  to  say  that  end-weight- 
bearing  is  not  desirable.  It  should  be  de- 
veloped and  used  whenever  possible.  The 
work  of  Hirsh  and  Lisle  has  shown  that  this 
ability  is  largely  a  matter  of  treatment  and 
that  it  can  be  develo|>ed  in  a  large  percentage 
of  stumps  by  the  systematic  use  of  end- 
pressing  exercises  or  end-pounding  during 
convalescence. 

In  general,  however  successful,  end- weight- 
bearing  demands  certain  qualities  of  the 
stiunp  itself  such  as  good  covering  for  the  end 
of  the  bone,  mobile  non-adherent  flaps,  absence 
of  terminal  scars,  and  mobility  of  the  scar. 
In  order  to  obtain  these,  infection  and 
aseptic  healing  are  essential.  In  war  woimds 
primary  healing,  even  when  the  amputaUon 
has  been  made  well  above  the  level  of  the 
lesion  and  the  wound  sutured  is  exceptional; 
generally  the  stump  becomes  badly  infected 
or  distended  with  gas  and  opening  of  the  flaps 
or  reamputation  becomes  necessary.  In  this 
way  the  desired  end  has  been  defeated  and 
yet  there  has  been  a  needless  sacrifice  in  the 
length  of  the  stump. 

A  stump  is  above  all  things  a  lever  and  its 
most  important  asset  is  length.  Valuable  as 
end-bearing  power  may  be  when  properly 
put  to  use,  it  is  small  in  importance  when  com- 
pared with  length.  As  between  the  method  of 
operation  which  will  save  to  the  patient  the 
maximum  length  of  stump  and  another 
which  will  shorten  the  bone  in  order  to  obtain 
end  bearing,  at  the  most  problematical,  the 
choice  should  go  without  doubt  to  the  forjner. 

The  only  way  to  judge  amputation  cases  is 
by  the  result  obtained  when  the  stump  is 
fitted  with  prosthetic  appliances.  From  this 
standpoint  there  can  be  no  question  that  the 
best  results  are  secured  in  those  cases  where 
the  operator  abandons  the  classical  methods 
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and  attempts  to  save  the  maximum  length 
by  section  at  the  level  of  the  wound  while  at 
the  same  time  making  provision  for  dealing 
with  the  omnipresent  infection  by  leaving 
the  wound  wide  open.  The  care  of  creating 
a  sound,  useful  stump  is  left  to  a  secondary 
surgical  intervention.  Many  of  the  resulting 
stumps  fail  to  meet  our  old  definitions  of 
what  constituted  healthy  stumps  and  some 
demand  still  further  surgical  treatment,  but 
as  a  whole  the  gain  has  been  great  because 
there  has  been  a  general  saving  in  length. 
Examination  of  three  hundred  amputated 
French  soldiers,  six  months  or  more  after 
healing  of  their  wounds,  showed  only  20 
per  cent  with  what  might  be  considered  as 
classical  stumps.  Seventy  per  cent  had 
terminal  scars,  which  were  adherent  to  the 
bone  in  50  per  cent.  The  end  of  the  bone  was 
protruding  under  the  skin  in  20  per  cent. 
Practically  all  of  these  cases  were  wearing 
artificial  limbs,  usually  of  a  poor  type,  and  in 
spite  of  it  they  uniformly  walked  well. 

The  tendency  of  distinguished  allied  sur- 
geons during  the  past  year  has  been  more  and 
more  in  the  direction  of  ceasing  to  regard 
amputations  as  a  special  group  of  cases  re- 
quiring a  special  operative  technique  and 
instead  to  class  them  with  all  other  war 
wounds  and  amenable  to  exactly  the  same 
rules  of  surgical  procedure. 

The  limb  is  divided  at  the  level  of  the 
lesion.  The  contused  and  injured  or  infected 
tissues  are  excised  and  when  it  is  possible  to 
obtain  sound  short  flaps  from  in  front  of  or 
behind  the  missile  tract  these  are  preserved 
but  packed  wide  apart.  Long  flaps  are  usually 
dangerous  as  they  tend  to  fall  together,  de- 
spite care,  and  interfere  with  drainage. 

The  treatment  of  the  end  of  the  bone  is 
variable  and  depends  upon  conditions  and 
the  probabiUty  of  remaining  infection.  Where 
it  has  been  possible  to  do  thorough  excision 
of  all  damaged  or  infected  tissue  all  projecting 
bone  may  be  removed,  but  when  it  is  prob- 
able that  infection  will  develop  it  is  better 
to  leave  the  bone  long  and  postpone  the 
shortening  of  it  to  the  secondary  operation. 
It  is  fairly  certain  that  the  aperiosteal 
method  of  dealing  with  the  end  of  the  bone 
gives  the  best  results.    Formation  of  osteo- 


phytes around  the  end  of  the  bone  in  war 
amputation  stumps  has  been  extremely  com- 
mon. This  is  probably  due  in  large  measure 
to  the  shredding  of  the  periosteum  prepara- 
tory to  sawing  the  bone.  With  care  this  may 
be  prevented  and  with  a  curette  the  perios- 
teum is  removed  on  a  surface  of  one-quarter 
inch  above  the  level  of  the  section.  Similarly 
the  medulla  of  the  bone  should  be  curetted 
for  about  the  same  distance.  In  the  absence 
of  infection  with  this  method,  the  end  of  the 
bone  becomes  more  or  less  absorbed  and 
rounded  and  the  formation  of  osteophytes  is 
minunized. 

The  vessels  should  be  ligated  with  as  Uttle 
dissection  as  possible.  It  does  not  matter  if 
they  project  upon  the  surface  of  the  wound. 
The  treatment  of  the  nerve  ends  demands 
special  care.  A  good  method  is  to  draw  down 
upon  the  nerve,  separate  and  peel  back  its 
sheath  and  divide  it  as  high  as  possible  by 
a  wedge-shaped  or  fish-tailed  incision.  The 
end  of  the  sheath  is  then  drawn  down  and 
ligated.  Formation  of  neuromata  and  painful 
nerve  endings  are  avoided  in  a  very  large  per- 
centage of  cases  treated  in  this  manner. 

In  a  certain  number  of  primary  amputa- 
tions, the  stumps  so  prepared  may  be  closed 
by  delayed  primary  suture  similarly  to  other 
war  wounds  and  subject  to  the  same  criteria; 
that  is,  bacteriological  investigation  and 
clinical  appearance.  The  probabiUty  of  this 
procedure  may  be  estimated  fairly  well  at 
the  time  of  the  primary  operation  and  in  that 
case  the  operation  itself,  the  preparation  of 
flaps,  etc.,  wiU  be  governed  accordingly. 

Where  delayed  primary  union  is  not  pos- 
sible or  when  infection  is  expected,  pro- 
gressive sterilization  of  the  wound  should 
be  practiced.  In  this  connection  the  method 
of  applying  the  Carrel  tubes  that  is  in  use  at 
La  Panne  is  of  value.  To  square  pieces  of 
gauze  corresponding  in  size  to  the  cross 
section  area  of  amputation  stumps,  at  various 
levels  are  stitched  Carrel  tubes  in  the  position 
and  proximity  desired.  These  are  prepared 
beforehand  and  sterilized.  They  are  applied 
directly  to  the  wound  and  afford  a  sure  man- 
ner of  holding  the  tubes  in  place.  The  trouble- 
some slipping  and  change  in  position  of  the 
tubes  is  thus  avoided,  and  by  using  8  to  12 
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tubes,  effective  distribution  of  the  disinfectant 
is  obtained. 

The  application  of  extension  to  the  skin 
of  the  stump  has  proved  of  great  value  and  its 
more  general  use  would  be  desirable.  This 
is  particularly  advisable  in  thigh  and  upper 
arm  cases.  The  amount  of  retraction  of 
muscles  and  skin  which  occurs  is  often  re- 
markable. In  thigh  stumps  particularly  even 
quite  long  flaps  apparently  disappear  totally 
in  the  course  of  two  or  three  days.  Such  a 
wound  may  then  appear  as  almost  a  plane 
surface.  The  application  of  traction  will, 
however,  make  these  flaps  reappear.  Need- 
less sacrifice  of  length  in  many  stumps  may 
be  saved  by  its  more  general  use.  Where 
traction  tends  to  close  the  wound  it  cannot 
be  successfully  used  when  infection  is  present. 
This  cannot  happen  when  the  flapless  method 
of  amputation  has  been  used.  In  this  case 
the  use  of  traction  tends  mechanically  to 
favor  wound  disinfection  as  the  surface  re- 
mains a  plane  section  instead  of  becoming 
conical  as  retraction  occurs. 

Traction  may  be  applied  either  by  means 
of  a  pulley  and  weight  or  by  using  a  modi- 
fied Thomas  splint.  Each  method  has  its 
advantages.  The  extension  splint  is  best 
adapted  for  use  at  the  front  as  it  is  more 
compact  and  can  be  used  for  transportation, 
whereas  the  method  with  the  pulley  and 
weight  is  best  suited  to  the  needs  of  the  base 
hospital. 

The  splint  is  a  modification  of  the  ordinary 
Thomas  Ring  apparatus  used  for  fracture 
cases.  It  is  shorter  and  the  side  bars  instead 
of  being  parallel  are  divergent.  At  the  foot 
end  is  fastened  a  square  upright  frame  which 
serves  at  the  same  time  as  a  support  for  the 
apparatus  and  a  point  of  attachment  for  the 
extension.  The  stump  is  supported  on  flannel 
strips  fastened  to  the  side  bars  in  the  ordinary 
manner.  The  traction  may  be  applied  either 
by  strips  of  adhesive  plaster  or  by  flannel 
strips  and  glue.  These  are  fastened  to  the 
skin  two  inches  above  the  wound  and  run  the 
entire  length  of  the  stump.  The  number  of 
these  to  be  used  and  their  arrangement  de- 
pend upon  the  shape  of  the  wound  and  the 
level  of  the  amputation.  The  ends  of  the 
strips  are  fastened  to  a  steel  ring  larger  in 


diameter  than  the  end  of  the  stump.  The 
ring  is  important  because  it  prevents  pressure 
upon  the  wound  edges  and  also  equalizes  the 
pull.  It  has  two  lateral  projections  which  rest 
upon  the  side  bars  of  the  frame.  It  is  fastened 
to  the  end  piece  either  by  coiled  steel  wire 
springs  or  rubber  tubing  which  gives  the 
necessary  traction  pull.  Change  of  dressing 
is  very  easy  as  the  traction  bands  are  simply 
unhooked  from  the  ring  and  the  latter  passed 
upward  over  the  end  of  the  stump  giving  an 
unobstructed  view  of  the  wound.  This  splint 
immobilizes  the  stump  completely  and  is 
very  comfortable  for  the  patient. 

When  the  pulley  and  weight  method  is 
used  the  splint  is  unnecessary.  The  ring  is 
retained  as  it  simplifies  dressings,  but  the 
traction  is  furnished  by  a  cord  and  weight, 
the  latter  from  3  to  6  pounds,  depending 
upon  how  much  the  patient  can  stand.  The 
comfort  of  the  patient  is  much  increased  if 
the  stump  is  supported  upon  a  swath  the 
ends  of  which  are  fastened  to  short  steel 
bars  suspended  by  cords  from  an  overhead 
pulley  and  counter  balanced  by  weights. 
When  arranged  in  this  manner  the  patient 
can  lift  himself  easily  and  move  about  in  bed 
and  nursing  is  simplified. 

It  is  exceedingly  important  with  any 
apparatus  that  tends  to  elevate  the  stump  to 
guard  against  the  contracture  of  certain 
muscle  groups  with  resulting  limitation  of 
joint  motion.  One  of  the  most  frequent 
causes  of  failure  to  develop  the  maximum 
benefit  from  the  prosthetic  appliances  in 
amputation  cases  is  this  limitation  of  the  full 
range  of  motion  at  the  joint.  Very  few  thigh 
cases  retain  their  power  of  hyperextension 
at  the  stump  and  flexion  contractures  are  the 
rule;  below  the  knee  limitation  of  extension; 
in  the  forearm  loss  of  supination;  in  the  upper 
arm  limitation  of  abduction  are  the  other 
common  impairments.  Precisely  those  mo- 
tions are  limited  which  are  most  necessary 
to  the  welfare  of  the  cripple.  They  are  often 
due  to  prolonged  immobilization  of  the 
stumps  in  bad  position  and  can  in  large 
measure  be  prevented.  Systematically  each 
day  beginning  after  operation  the  stump  must 
be  made  passively  to  execute  in  its  entirety  the 
motion  that  is  most  likely  to  be  affected. 
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For  thigh  cases  who  are  too  ill  to  turn  over 
on  their  faces  for  the  purpose  of  making 
hyperextension  of  the  stump  another  maneu- 
ver is  substituted.  With  the  patient  lying 
flat  on  his  back,  a  pillow  is  introduced  under 
the  buttocks  to  elevate  the  hips.  The  sound 
leg  is  then  fully  flexed  on  the  abdomen  to 
tilt  and  fix  the  pelvis.  The  stump  will  be 
found  pointing  in  the  air  and  it  suffices  to 
move  this  backward  as  far  as  possible  while 
at  the  same  time  the  crests  of  the  ilia  are 
held  down  by  the  nurse  effectively  to  guard 
against  flexion  contracture.  In  cases  of 
amputation  of  the  leg,  the  knee  should  be 
fully  flexed  and  extended.  In  amputations 
of  the  upper  arm  the  stump  should  be  ab- 
ducted completely  each  day.  Its  main- 
tenance in  the  abducted  position  by  means 
of  the  special  traction  splint  is  also  advisable 
and  the  passive  exercise  of  the  stump  is  then 
not  necessary.  Similarly  care  should  be 
exercised  in  stumps  of  the  forearm  to  put 
them  through  the  normal  range  of  supination 
and  pronation.  These  simple  exercises  require 
very  little  time  and  trouble.  The  traction 
splint  when  used  does  not  need  to  be  removed. 
By  removing  the  flannel  supports  the  stump 
can  be  moved  inside  the  splint. 

Almost  all  amputation  stumps  require 
secondary  operations  for  closure  of  the  wound. 
Delayed  primary  union  at  the  end  of  3  to 
5  days  has  already  been  mentioned  and 
should  be  done  in  all  cases  where  bacteriolog- 
ical study  justifies  it.  Secondary  suture  may 
be  done  when  progressive  chemical  disinfec- 
tion of  the  wound  is  successful.  In  a  certain 
proportion  of  cases,  however,  infection  of  the 
bone  occurs  and  the  bacteria  become  in- 
accessible to  the  solution.  In  these  cases  a 
simple  bone  shortening  operation  with  ex- 
cision of  a  wedge-shaped  section  of  the  soft 
parts  may  be  done.  The  wound  should  be 
left  open  and  it  may  be  possible  to  obtain 
chemical  sterilization  and  secondary  suture. 
Even  when  this  is  unsuccessful  the  wound 
will  granulate  and  close  by  epithelization  in 
most  cases.  This  may  take  time,  but  con- 
servatism pays. 

A  certain  number  of  the  resulting  stumps 
prove  unsuitable  for  satisfactory  use  on 
account  of  protruding  bone  adherent  to  the 


scar,  sinus  formation  and  chronic  osteomveli- 
tis,  troublesome  osteophytes  or  painful  nerve 
endings.  Each  of  these  conditions  demands 
appropriate  surgical  treatment,  but  as  a 
rule  this  should  not  be  carried  out  until  the 
lapse  of  a  certain  time  and  when  more  con- 
servative measures  have  failed.  The  excision 
of  an  adherent  scar  with  shortening  of  the 
bone  in  an  apparently  clean  case  may  let 
loose  dormant  or  encapsulated  bacteria  and 
produce  reinfection.  The  extrusion  of  a  se- 
questrum by  natural  means  may  occur  after 
a  little  time  and  result  in  closure  of  a  sinus. 
Perfection  is  difficult  to  obtain  and  should 
not  be  sought  for;  very  often  it  will  bring 
disaster. 

Immediately  that  a  stump  is  able  to  tol-. 
erate  pressure  on  its  end,  steps  should  be 
taken  to  develop  its  end-weightbearing  pos- 
sibilities by  inaugurating  end-pressure  ex- 
ercises. The  degree  of  pressure  borne  by  the 
stump  is  graduated  and  in  no  case  exceeds 
that  which  the  patient  can  stand.  The  stump 
is  first  pressed  against  a  box  covered  by  a 
pillow  resting  against  the  foot  of  the  bed. 
This  is  done  at  regular  intervals  during  the 
day.  Later  as  the  end  of  the  stump  becomes 
toughened,  the  pressure  exerted  is  increased. 
In  the  standing  position,  the  stump  is  pressed 
against  the  seat  of  a  chair  at  frequent  in- 
tervals during  the  day.  The  force  is  increased 
until  the  patient  is  actually  pounding  the 
end  of  his  stump  against  it.  Care  must  be 
used  in  inaugurating  and  supervising  this 
exercise  as  it  often  causes  infection  to  flare 
up.  For  this  reason  it  should  not  be  used  in 
cases  where  sinuses  are  present.  Unfortu- 
nately the  exclusion  of  this  class  of  cases 
makes  the  nimiber  to  whom  this  procedure 
can  actually  be  applied  comparatively  small. 

Massage  of  the  muscles  actuating  the 
stump  is  of  great  value  in  keeping  up  their 
nutrition,  and  in  preventing  degenerative 
changes  from  prolonged  disuse. 

Long-continued  disuse  is  one  of  the  most 
potent  factors  of  all  in  preventing  complete 
functional  restoration  in  cases  of  amputation. 
This  has  been  due  in  large  measure  in  the 
past  to  the  improper  recognition  of  the  neces- 
sity of  supplying  prosthetic  apparatus  at  an 
early  date.   It  is  now  possible  to  secure  cheap. 
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light,   provisional   apparatus   which   can   be  Surgery  must  devote  itself  to  shortening  the 

appHed    immediately    the    patient    is    con-  period   between  amputation  and  convales- 

valescent.    Its  use  prevents  the  formation  of  cence,  if  we  are  to  secure  the  best  results, 

the  crutch  habit,  hastens  stump  shrinkage.  The  earlier  our  wounded  can  be  made  ready 

and  at  the  same  time  provides  an  invaluable  for   provisional   prosthesis,  the   greater   will 

means   for   active   mobilization  and   muscle  be  the  degree  of  functional  restoration  ob- 

exercise.    Its  early  application  is  imperative,  tained. 


SYPHILITIC  INDURATION  OF  THE  VULVA 

With  Report  of  Four  Cases 
»v  J.  F.  OAIJ-AGHKR.  M.D.,  F.A.C.S., 


TO  a  large  group  of  cases  presenting  the 
symptom -complex  of  chronic  enlarge- 
ment of  apart  with  smooth  or  roughened 
skin,  with  or  without  ulceration,  and  micro- 
scopically characterized  by  increased  con- 
nective-tissue formation  with  lymphatic  dila- 
tation (or  new-growth),  the  term  elephantiasis 
has  been  applied.  This  all-inclusive  and  mean- 
ingless term  has  been  used  to  include  this 
condition  whether  the  underlying  etiological 
factor  would  appear  to  be  antenatal,  as 
referred  to  by  J.  Schnitzler  (i);  mechanical 
obstruction  by  the  removal  of  the  lymph  nodes 
draining  the  part,  mentioned  by  Ravogli  {2) 
and  many  others;  recurrent  streptococcic  in- 
fections alluded  to  by  Hill  (3) ;  tuberculosis, 
cited  byViatte  (4);  syphilis,  referred  to  by  Lena 
Kurz  (5),  Kelly  (6).  Ravogli  (7),  and  many 
others;  or  the  so-called  tropical  form  due  to 
the  hlaria  sanguinis  hominis  (8).  or  the 
bilharzia. 

Just  seventy  years  ago  Huguier  (9)  applied 
the  term  esthiomene  to  this  condition  when 


involving  the  vulvo-anal  region,  but  neither 
he  nor  subsequent  writers  have  made  it 
clear  just  what  is  the  underlying  etiological 
factor  in  the  condition  they  term  esthiomene. 
Stein  and  Heimann  (10)  report  a  case  and 
quote  another  from  Szasz,  in  which  there  was 
cyst  formation,  using  the  term  esthiomene. 
in  which  the  causative  agent  was  not  deter- 
mined. Hyde  (11).  Taylor  (12),  and  Lena 
Kurz  (13)  believe  all  esthiomenes  mani- 
festations of  tertiary  syphilis. 

It  will  be  seen  then  that  the  term  elephan- 
tiasis is  applied  to  a  clinical  manifestation 
that  is  constant  only  in  a  very  general  way 
either  in  macroscopic  or  microscopic  appear- 
ance and  having  a  most  variable  etiologj. 
The  same  may  be  said  of  the  term  esthi- 
omene, though  its  use  is  restricted  in  appli- 
cation to  the  \'ulva.  It  would  seem  logical, 
therefore,  to  restrict  these  terms  to  a  condi- 
tion that  has  a  definite  pathology  and  eti- 
olog>',  or  so  to  qualify  the  terms  as  to  give 
an  adequate  conception  of  the  condition 
considered;  or.  perhaps,  to  discard  the  terms 
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altogether.  This  latter  I  have  done  in  apply- 
ing the  term  "chronic  syphilitic  induration 
of  the  vulva"  to  the  cases  I  shall  report 
herewith.  They  are  elephantiasic  in  gross 
appearance,  they  may  be  called  esthiomenes, 
if  that  term  is  to  be  restricted  to  the  cases  in 
which  syphilis  is  the  causative  factor,  but 
they  are  syphilitic  in  origin,  are  chronic  in 
their  course,  and  their  structure  is  o£  an  in- 
durative, oedematous  type. 

It  is  possible  that  what  may  be  the  largest 
percentage  of  cases  that  are  termed  esthi- 
omene  or  elephantiasis  vulvie,  have  been 
considered  of  doubtful  syphilitic  origin  be- 
cause they  are  highly  refractory  to  anti- 
syphilitic  treatment  of  whatever  kind  or 
intensity.  Morover,  the  microscopic  appear- 
ance of  syphiHtic  and  tuberculous  lesions  are 
often  very  confusing. 

These  cases  came  under  observation  in 
the  Gynecological  Out-Patient  Department  of 
Vanderbilt  Medical  School.  Of  the  latest 
one  thousand  patients  in  that  department, 
only  six  cases  of  syphilitic  cedema  of  the 
vulva  have  been  noted.  Two  of  these  were 
not  very  extensive,  and  only  diagnosed  clinic- 
ally, and  are  omitted  from  this  report. 

Case  i.  GussieC.  A  widowed,  mulatto  laundress 
of  thirty,  was  seen  first  on  November  11,  igi?. 
She  was  born  in  Missouri. 

The  mother  is  living  and  weL.  The  father  died 
of  cause  unknown.  One  sister  died  of  cause  un- 
known. One  sister  living  and  well.  She  had  13 
half-brothers  and  -sisters  of  whom  she  knows 
nothing. 

The  patient  uses  tobacco  and  alcohol.  She  had 
measles  and  chickenpox  when  a  child,  la  grippe  for 
four  weeks,  five  years  ago.  She  states  she  has  had 
hemorrhoids  all  her  life  and  that  she  has  pain  and 
passes  blood  and  mucus  when  her  bowels  move. 
Up  to  six  days  ago  she  got  up  two  or  three  times  at 
night  to  void.    She  often  has  burning  on  urination. 


No  blood.  Her  menstrual  history  is  entirely  normal. 
She  had  a  miscarriage  at  four  months  about  len 
years  ago.  The  convalescence  was  uneventful. 
She  denies  venereal  disease. 

.\bout  four  years  ago  she  noticed  a  growth  about 
the  size  of  her  thumb  in  the  region  of  the  clitoris. 
This  has  grown  gradually  to  the  present  size.  .About 
seven  or  eight  months  ago  she  put  raw  bacon  on  the 
growth  which  caused  it  to  ulcerate  but  this  is  non- 
healed.  At  about  the  same  time  she  noticed  the 
growth  about  the  anus.  There  is  a  burning  sensa- 
tion present  at  times,  not  associated  with  ulceration. 

Physical  examination  shows  the  tonsils  lo  he 
enlarged.  There  b  a  systolic  murmur,  almost  en- 
tirely replacing  the  first  sound,  heard  best  at  the 
apex.  The  epitrochlear  and  inguinal  lymph  nodes 
are  palpable.  There  is  a  slight  discharge  from 
umbilicus,  which  is  depressed.  The  margins  are 
slightly  hardened. 

From  the  region  of  the  clitoris  and  involving 
both  nympha;,  a  pedunculated  tumor  12x15  centi- 
meters is  seen  growing.  On  the  right  side  of  this 
tumor  there  is  a  small  eroded  surface  about  4x2 
centimeters.  Extending  from  this  forward  is  a 
scar.  The  labia  majora  are  very  much  thickened, 
hard,  not  lender  and  have  an  appearance  of  pig 
skin.  Covering  the  entire  perineum  and  extending 
back  to  the  coccyx  on  both  sides  of  the  anus  is  a 
huge  cauliflower  growth,  red  and  having  a  very 
slight  discharge.  The  urinary  orifice  is  normal  as 
are  both  walls  of  the  vagina. 

The  urine  b  normal.  The  blood  is  normal  save 
for  a  4-f-  Wasscrmann. 

Case  2.  Maggie  McC.  An  unmarried  negro 
domestic  of  nineteen  first  seen  November  jo, 
1917.  Bom  in  Tennessee.  The  family  history  is 
unimportant.  The  patient  had  measles  in  child- 
hood. She  has  lost  about  30  pounds  in  weight  in 
past  year.  She  has  had  leucorrh<ra  for  past  three 
months.  Periods  entirely  normal  except  that  she 
has  missed  her  last  period.  She  has  had  no  children, 
miscarriages,  or  abortions. 

.\bout  eighteen  months  ago  the  patient  noticed  a 
small  nodule  on  left  side  of  vulva.  In  about  three 
weeks  this  ulcerated  but  healed  again  in  about  two 
weeks.  Later  she  noticed  a  swelling  on  the  opposite 
side.  These  have  grown  gradually  and  contin- 
uously to  present  size.  The  patient  states  that  the 
tumors  swell,  become  hard  and  quite  painful  at 
night.    Pain  prevents  her  from  sleeping. 
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Fig.  s-  Syphilitic  induration  of  the  vulva  showing 
thickened  epithelium,  hyperplasis  of  the  subepithelial 
connective  tissue,  with  many  new  formed  capillaries  and 
many  mononuclear  lymphocytes. 

Physical  examination  discloses  an  ulcerated  area 
about  the  size  of  a  dime  on  the  hard  palate.  The 
lymph  nodes  are  palpable  in  the  inguinal  region. 
Growing  from  and  including  the  left  labium  is  a 
rather  soft,  fluctuant  not  tender,  tumor  1 2x8x6 
centimeters.  On  the  right  labium  is  a  similar  mass 
7x5x4  centimeters.  On  this  mass  is  a  small  papil- 
lary mass  which  seems  to  have  grown  at  the  site 
of  an  old  scar,  Between  the  two  masses  and  cover- 
ing the  labia  minora,  the  vestibule  and  extending 
on  to  the  perineum,  is  an  ulcerating  area  covered 
with  a  foul,  purulent  discharge. 

The  urine  and  blood  are  negative.  The  Wasser- 
mann  is  negative. 

Case  3.  Mary  P.  Mulatto  housewife  of  3s 
first  seen  December  g,  igi7.  Bom  in  Tennessee. 
The  family  history  is  unimportant.  The  patient  had 
measles  and  whooping-cough  in  childhood.  Thir- 
teen years  ago  she  had  typhoid  (?)  fever.  She  had 
fever  for  one  year  and  was  sick  two  years.  She  has 
been  unable  to  walk  since  that  illness  on  account  of 
contractures  of  flexors  of  toes  and  calf  muscles. 
Menstruation  has  been  normal  except  that  lately 
the  flow  continues  one  day  more  and  she  has  slight 
pain  in  the  lower  abdomen.  She  has  had  no  children, 
miscarriages,  or  abortions.  She  has  had  leurorrhcea 
for  15  years.  She  denies  venereal  disease.  She  has 
lost  no  weight. 

About  two  years  ago  the  patient  noticed  an  en- 
largement on  upper  part  of  privates.  This  grew 
slowly  but  steadily  and  in  about  six  months  she 


noticed  an  ulceration  underneath.  The  growth  has 
gradually  increased  in  size.  There  is  pain,  of  burn- 
ing character,  worse  at  night. 

Physical  examination  discloses  a  patient  who  is 
poorly  nourished.  The  inguinal  lymph  nodes  are 
palpable.  Both  lower  extremities  are  rather  small. 
There  is  apparently  the  atrophy  of  disuse  only. 
The  ankle-joints  are  fixed  in  extension  and  the 
toes  of  both  feet  are  markedly  flexed.  Knee-jerks 
are  absent. 

Growing  from  the  region  of  the  clitoris  is  a 
growth  5x7x10  centimeters.  From  the  lower  surface 
of  this  tumor  and  projecting  toward  the  vagina 
are  two  smaller  growths.  Involving  the  entire 
perineum  and  extending  out  on  to  the  inguinal 
folds  b  an  ulcerating  area  with  well-marked  elevated 
edges  which  are  undermined.  This  area  is  covered 
with  a  foul,  purulent  discharge. 

The  blood  shows  a  5+  Wassermann,  otherwise 
negative.    Urine  negative. 

Case  4.  M.  L.  D.  Anegro  "practicalnurse"  of 
ig,  unmarried,  was  seen  first  February  15,  1918. 
Her  father  died  of  heart  disease  and  she  has  an 
aunt  who  now  has  heart  disease.  The  family  histon' 
is  otherwise  negative.  The  patient  had  the  diseases 
of  childhood.  For  the  past  two  months  she  has  had 
a  "heavy  feeling"  in  stomach  soon  after  eating. 
She  has  vomited  several  times  during  this  time. 
Stomach  symptoms  are  relieved  by  soda.  She  has 
a  good  appetite.  She  gets  up  two  or  three  Limes  at 
night  to  void.  She  denies  venereal  disease.  Her 
periods  began  when  patient  was  iS,  they  are  regular. 
twenty-eight  day  type,  flowing  three  days  and  vising 
three  napkins  daily,  moderately  soiled.  She  has  no 
pain.  She  has  not  menstruated  during  the  past  three 
months.  She  had  had  no  children,  miscarriages,  or 
abortions.    She  had  leucorrhcea  for  past  i^  years. 

Three  and  one-half  years  ago  the  patient  began 
to  have  a  profuse  vaginal  discharge.  In  about  one 
month  a  severe  itching  began  in  the  perineum.  This 
was  followed  by  a  sore  which  the  patient  believed 
was  caused  by  scratching.  The  sore  persisted  and 
in  about  one  year  a  swelling  was  noticed  on  the 
right  side  of  vulva.  During  the  past  three  months 
the  left  side  has  been  enlarging.  More  recently  a 
smaller  tumor  has  appeared  in  the  upper  part  of 
the  vulva.  Between  these  tumors  and  surrounding 
the  anus  an  ulcet  has  been  present  since  the  begin- 
ning. 

Physical  examination.  The  patient  looks  older 
than  age  given.  There  is  some  cedema  of  the  eye- 
lids. The  pupils  are  equally  dilated,  regular,  but 
do  not  react  to  light  and  accommodation.  There  b 
an  external  squint  in  left  eye;  also  nystagmus.  There 
is  marked  deformity  of  front  teeth.  The  liver  is 
palpated  one  inch  below  the  costal  margin.  There 
is  a  mottled  appearance  of  skin  below  the  knees. 
The  postcervical,  epitrochlear  and  inguinal  lymph 
nodes  are  palpable.  The  reflexes  are  present  but 
sluggish. 

In  the  right  labium  is  a  tumor  10x6x4  centimeters. 
In  the  left  labium  one  about  half  that  size.  From  the 
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region  of  the  clitoris  another  tumor  3113x4  ei 
is  seen.  Beneath  the  tumors  and  extending  out  on  the 
thighs  and  back  around  the  anus  an  ulcerated  area 
with  elevated  edges  b  seen.  This  extends  into  the 
vagina  on  the  posterior  wall.  The  vagina  is  con- 
stricted about  one  inch  inside  just  admitting  the 
fore  finger.  Rectal  examination  is  so  painful  it 
is  not  attempted.  The  urine  is  normal.  The  blood 
shows  a  moderate  leucocytosis  of  12.000  and  the 
Wassermann  is  4  +  . 

On  removal  all  the  tumors  showed  a  marked 
tendency  to  bleed,  the  bases  being  very 
vascular.  There  seemed  to  be  a  marked 
arterial  supply  and  a  noticeable  absence  of 
veins.  The  tumor  base  had  an  almost  char- 
acteristic pearly  white  appearance  which 
exuded  a  clear  serum  on  pressure.  Histo- 
logically the  specimens  showed  so  striking  a 
similarity  in  appearance  that  a  description  of 
one  will  suffice  for  all.  Thickening  of  the  sur- 
face epithelium  with  hypertrophy  of  the  pa- 
pillas  were  the  noticeable  changes  in  the  skin. 
Underneath  these  was  a  noticeable  productive 
inflammation,  lymphocytes,  plasma  cells  and 
eosinophiles  being  present.  Increased  fibrous 
tissue  with  cedema  and  enlarged  lymph 
spaces  are  noted  which  latter  are  infiltrated 
with  lymphocytes  and  plasma  cells.  The 
blood-vessels  show  perivascular  infiltration. 
There  are  giant  ceils  but  no  caseous  masses. 

In  the  specimen  removed  from  Case  3, 
.\.  A.  Eggstein,  of  the  Department  of  Pa- 
thology of  Vanderbilt  Medical  School  has 
demonstrated  the  presence  of  the  spiro- 
chffita  pallida.  In  a  rather  full  but  by  no 
means  complete  survey  of  the  literature  I 
have  not  been  able  to  find  that  this  has  been 
done  before.  Furthermore,  Comyns  Berkley 
(14)  states  that  "up  to  the  present  time  we 
find  no  cases  recorded  with  spirocha;ta  pallida 
in  the  tissues  affected  with  esthiomene." 

The  treatment  instituted  was  the  complete 
removal  of  the  growths  with  the  sliding  of 
skin  flaps  to  cover  denuded  areas.  The 
condylomatous  or  ulcerated  areas  were  thor- 
oughly cauterized  with  the  actual  cautery. 
Closure  was  effected  by  the  use  of  interrupted 
silkworm-gut  sutures.  The  after-treatment 
was  vigorous  antisyphitttic  medication. 

Cases  I,  3,  and  4  were  seen  March  18,  1918. 

Case  1  showed,  four  months  after  operation,  al- 
though she  had  discontinued  the  antisyphiliticmedi- 


Fig.  6.  Syphilitic  induration  of  the  vulva,  showing 
hyperplasia  ol  the  connective  tissue,  many  mononuclear 
lymphocytes,  especially  around  the  new  formed  capil- 
laries, and  a  characteristic  giant  cell, 

cation  which  was  administered  during  her  sixteen 
days  in  the  hospital,  a  complete  healing  and  a 
fairly  normal  vulva.  The  condylomatous  growth 
was  smaller;  no  raw  surfaces  nor  any  discharge. 

Case  3  had  discontinued  treatment  also  and 
showed  no  improvement  other  than  the  absence  of 
the  tumors.  There  were  raw  areas  in  the  former 
sites  and  at  the  place  of  removal  of  the  growth. 
Her  Wassermann  was  again  taken  and  showed  a  3+. 

Case  4  was  given  in  addition  to  the  mercury  and 
iodides  to  the  point  of  tolerance,  one  injection  of 
0.6  gm.  diarsenal.  After  dismissal  from  the  hospital 
she  reported  regularly  for  treatment.  Although  hut 
one  month  had  elapsed  there  was  almost  complete 
healing.  The  unhealed  portion  showed  a  distinctly 
healthy  appearance.  The  region  of  the  anus  did 
not  look  so  promising. 

It  is  my  belief  that  a  radical  removal  of 
the  growth  with  a  complete  and  thorough 
cauterization  of  the  ulcerated  areas — cauter- 
ization a  second  time  if  need  be^ — ^with  in- 
tensive antisyphilitic  medication  will  effect 
a  cure  in  these  cases, 
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NEW-GROWTHS  OF  THE  TESTIS 

Their  Symptomatology,  Pathology,  Diagnosis,  and  Treatment^ 

By  C.  R.  O'CROWLEY,  M.D.,  F.A.C.S..  and  HARRISON  S.  MARTLANI),  M.D.,  Newark,  New  Jersey 


IN  looking  through  the  literature  upon 
testicular  neoplasms,  one  is  struck  by 
the  variety  of  diagnoses,  especially 
from  a  pathological  standpoint.  The  classi- 
fication and  description  of  tumors  of  the 
testicle  in  modern  genito-urinary  textbooks 
are  so  meagre  and  incomplete,  to  say  nothing 
of  being  incorrect,  that  the  writer  thought 
it  would  be  of  interest  to  bring  the  subject 
in  more  or  less  detail  before  this  society. 
The  reason  for  such  a  diversity  of  opinions 
in  regard  to  the  type  of  tumor  we  are  dealing 
with  is  due  to  the  fact  that  the  growth  was 
not  carefully  sectioned  or  studied  enough 
pathologically  or  it  would  have  been  seen,  in 
the  greater  proportion  of  cases,  that  we  were 
dealing  with  a  teratoma.  For  practical 
purposes  there  exists  only  one  tumor  of  the 
testicle,  namely,  a  teratoma.  The  testicular 
teratoma  may  appear  in  two  forms,  either 
as  a  complex  teratoma  containing  tissue 
representing  derivatives  of  all  three  embryonic 
layers,  or  as  an  embryonal  carcinoma,  alveolar 
or  diffuse,  polyhedral  or  rounded  cells,  often 
with  lymphoid  stroma.  The  latter  is  the 
most  common  tumor  of  the  testicle,  and  it 
may  or  may  not  be  possible  to  find  in  such  a 
tumor  other  evidence  of  teratomatous  ele- 
ments, but  even  if  no  other  teratomatous 
elements  are  found,  it  seems  reasonable  to 
agree  with  Ewing  in  regarding  this  tumor 
as  a  one-sided  development  of  a  teratoma. 
In  considering  tumors  of  the  testicle,  nine 
times  out  of  ten,  we  are  dealing  with  a 
malignant  tumor,  which  requires  very  early 
diagnosis  and  radical  treatment  in  order  to 
prevent  metastasis  and  consequent  death. 
Hence  a  study  of  new-growths  of  the  testicle 
comprises  the  study  chiefly  of  carcinoma  of 
that  organ. 

During  the  past  eight  years  we  have  col- 
lected at  the  pathological  laboratory  of  the 
City  Hospital,  Newark,  New  Jersey,  thirteen 
cases  of  new-growth  of  the  testicle,  a  brief 
summary  of  which  follows: 


'^gc  5  years.     Duration  1 2  weeks. 
Age  34  years.     Duration  not  traceable. 
Age  40  years.     Duration  not  traceable. 
Age  52    years.     Duration    2   years,   7 

Age  43  years.  Duration  28  months. 
Age  3Q  years.      Duration  2  years,  3 

Age  40  years.  Duration  14  months, 
-'^ge  33  years.     Still  living   after   five 

Age  s^  years.  Duration  6  months. 
Age  17  years.  Duration  10  months. 
Age  30  years.  Still  living  after  one  year. 
Age  45  years.     Still   living    after  one 

Age  S2  years.     Still    living    after   15 


Case    I, 

Case    2. 

Case    3. 

Case  4. 
months. 

Case    5. 

Case  6. 
months. 

Case    7. 

Case  8. 
years. 

Case    9. 

Case  10. 

Case  II. 

Case  12. 
month. 

Case  13. 
months. 

A  few  points  of  interest  might  here  be 
noted.  Seven  out  of  thirteen  cases  that  we 
have  been  able  to  follow  have  already  died, 
developing  metastases.  Of  the  fatal  cases 
the  youngest  was  5^  years,  the  oldest  52. 
The  longest  duration  of  the  disease  was 
two  years  and  seven  months,  the  shortest 
ten  weeks.  Six  out  of  the  thirteen  cases 
gave  a  definite  history  of  trauma.  Trauma 
may  have  been  a  predisposing  or  etiological 
factor  in  these  six  cases,  and  then  again 
it  may  have  been  the  first  thing  to  draw  the 
patient's  attention  to  the  tumor  or  its  in- 
creasing size.  The  size  is  not  dependent 
upon  the  length  of  time  the  tumor  has  existed. 
In  one  case  (9)  an  undescended  testis  was 
the  seat  of  the  growth.  In  the  majority  of 
cases  the  growth  was  usually  slow  but  pro- 
gressive. 

If  we  go  back  to  the  embryological  develop- 
ment of  the  testicle,  you  will  recall  that 
it  develops  from  the  undifferentiated  genital 
ridge  or  body  which  is  in  close  proximity 
to  the  wolffian  ridge  or  body,  the  latter  a 
complex  structure,  which,  when  it  reaches 
its  usefulness,  starts  to  retrogress.  In  no 
other  part  of  the  body  is  there  such  a  complex 
embryological  structure,  therefore  the  adrenal, 
future  kidney  and  testicle  which  develop 
in  such  close  proximity  to  this  region  are 


'  Final  report  on  piiper  read  before  the  American  Urological  Association.  ChicaRO,  1Q17. 
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Teratoma  testis;  showing  two  specimens  of  the  rommim  testicular  tumor. 

rs  consist  almost  entirely  of  alveolar,  embryonal  carcinoma  with  lymphoid 
stroma.  Il  is  only  with  great  difficulty  that  other  types  of  tissue  can  be  found. 
The  tumor  metastases  are  carcinoma.  Even  if  teratomatous  elements  can  not  be 
found,  as  often  occurs.  Ewing  believes  that  such  a  tumor  is  a  one-sided  develop- 
ment of  a  teratoma. 

These  tumors  represent  the  larger  class  of  testicular  tumors  where  the  growth  is 
always  an  alveolar,  embryonal  carcinoma  with  lymphoid  stroma  and  in  which  other 
teratomatous  elements  are  found  with  difficulty  or  not  at  all. 


subject  to  weird  cmbrj'ologic  processes,  which 
result  in  the  various  complex  and  mixed 
tumors  encountered  in  the  adrenals,  kidneys, 
and  testicle. 

It  is  through  the  lymph  channels  that 
metastases  occur,  chiefly  in  the  retroperi- 
toneal and  lumbo-aortic  nodes.  The  growth 
metastasizes  as  carcinoma  and  not  as  tera- 
toma. Recurrences  have  occurred  as  early 
as  one  month  following  operation.  Howard 
found  that  among  i  lo.ooo  male  patients 
admitted  to  a  number  of  the  London  hospitals 
during  a  period  of  twenty  years,  there  were 
65  cases  of  malignant  testicular  disease,  or 
about  .06  per  cent  of  all  male  patients  admit- 
ted. Of  S7  cases  with  complete  histories,  9 
were  in  ectopic  testicles,  8  of  these  being  in 
the  inguinal  canal  and  one  just  below  the 
external  ring.  In  12,729  consecutive  male 
admissions  to  the  Presbyterian  Hospital  in 
New  York  City  there  were  found  15  malignant 
testicular  tumors.  Of  these.  1 1  were  situated 
in  the  scrotum  and  2  within  the  abdomen. 
Thus  in  182,729  male  admissions  to  general 


hospitals  there  were  3  cases  of  malignant 
growths  of  intra-abdominal  testicles,  or 
about  I  in  each  60.000  cases.  With  such 
statistics  it  seems  no  more  than  right  that 
we  should  report  all  cases.  Coley,  during 
the  past  twenty-five  years,  has  personally 
observed  65  cases  of  sarcoma  of  the  testicle. 
In  52  the  disease  occurred  in  the  entirely  des- 
cended testicle,  and  in  12  in  the  undescended. 
Seventy-five  per  cent  occurred  between  the 
ages  of  twenty-five  and  forty-five. 

Case  i.  A.  B.  .Age  5.  Well  nourished,  always 
healthy.  Parents  noticed  a  swelling  of  right  testis 
which  increased  rapidly,  reaching  the  size  of  a 
small  hen's  egg  in  one  month's  time,  with  involve- 
ment  of  the  inguinal  nodes  and  overlying  skin. 
The  tumor  was  removed  at  operation  with  three 
enlarged  lymph  nodes  and  structures  extending  up 
to  the  internal  ring.  The  wound  healed  promptly, 
but  after  two  weeks  there  was  increasing  anxmia, 
loss  of  flesh,  fever,  and  prostration.  One  month 
later,  several  firm  nodules  appeared  in  the  skin  of 
face  and  neck.  With  rapidly  increasing  aniemia, 
fever,  and  weakness,  the  child  died  two  weeks  later. 

Gross  examination.  The  tumor  of  the  testis 
It  involves  the 
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Fig.  i-    Teratoma  testis,  showing  epidermaJ  tissue. 
Fig.  4.  Teratoma  testis,  showing  giant-cells  of  the  w 
cUst  type  and  small  area  oF  hyaline  cartilage. 

corpus  highniore,  rete,  and  epididymis  and  fuses 
their  structure  with  the  surrounding  tissues.  In 
the  overlying  skin  there  is  no  diffuse  invasion. 
A  circumscribed  portion  of  intact  testk  which  is 
found  to  be  the  whole  organ  lies  at  the  posterior 
pole  of  the  tumor  sharply  separated  by  a  fibrous 
partition.  The  tumor  is  firm,  well  encapsulated. 
and  free  from  necrosis. 

Microscopic  examination.  The  testicular  tumor 
is  composed  of  diffuse  areas  of  smaU  and  medium 
sized  lymphocytes.  Many  cells  show  distinct  cell 
body.  This  neoplastic  tissue  widely  separates  the 
intact  lubules  of  the  rete  and  epididymb  and  in- 
vades the  neighboring  fat  lobules.  The  larger 
lymph  nodes  are  completely  replaced  by  medium 
sized  tumor  cells.  In  the  capsules  of  the  main 
tumor,  the  lymph  nodes,  and  in  the  adherent 
overlying  skin  there  is  a  diffuse  infiltration  by 
small  lymphocytes. 

Diagnosis.  Lymphosarcoma  primary  in  the  rete 
and  epididymis.  Metastases  in  skin,  inguinal  and 
abdominal  lymph  nodes,  liver,  and  kidneys.  Dura- 
tion twelve  weeks. 

Autopsy  examination.  Showed  extensive  enlarge- 
ment of  the  retroperitoneal  lymph  nodes,  the  largest 
ifi^    centimeters    in    diameter.     In    both    kidneys 


Fig.  5.  Teratoma  testis,  showing  smooth  muscle.  This 
tissue  comes  from  the  middle  of  a  large  growth  of  the 
testicle. 

(here  were  areas  of  diffuse  infiltration.  The  lungs 
and  liver  showed  several  miliary  lymphoma t a. 
The  spleen  was  moderately  enlarged,  section  smooth, 
firm,  grayish,  follicles  nearly  invbible.  Throughout 
the  colon  were  numerous  follicular  ulcers.  Peyer's 
patches  were  slightly  swollen,  .Attached  to  the 
peritoneal  surface  of  the  colon  were  several  small 
movable  lymphomata. 

Th«  histological  features  of  this  tumor  are 
in  all  respects  typical  of  malignant  lympho- 
sarcoma. That  the  original  tumor  arose  in 
the  testis  seems  a  necessary  conclusion  from 
the  relative  size  of  the  tumors,  that  in  the 
testis  being  much  larger  than  any  of  the 
lymph  nodes  and  showing  local  out-growths 
of  considerable  extent  as  well  as  extensions 
in  the  overlying  skin.  The  testicular  tissue 
was  found  free  from  inx-asion  by  lymphocytes, 
while  the  rete  and  epididymis  were  extensive- 
ly involved,  hence  we  must  conclude  that  this 
tumor  started  in  the  rete  and  epididymis 
rather  than  the  testicle  proper  (which  is  the 


Fig.  6.   Showing  area  of   h^mangio  endothelioma.  fig,  8.  Teratoma  testis,  showing  alveolar,  embryonal 

Fig.  7-  Teratoma  testis,  showing  alveolar,  embr)'onal      carcinoma  with  lymphoid  stroma, 
carcinoma  with  lymphoid  stroma. 
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starting  place  of  teratoma).  No  evidence 
was  found  of  a  trace  of  teratomatous  ele- 
ments. 

(This  case  was  studied  by  Dr.  Ewing  and  de- 
scribed in  his  excellent  paper,  '^Teratoma  Testis 
and  its  Derivatives."  Surgery y  Gynecology  and 
Obstetrics,  March,  191 1.) 

Case  2.  M.  G.,  age  34.  No  tuberculosis  or  cancer 
in  family.  Is  mpderately  alcoholic,  negative  ven- 
ereal. Eight  years  ago  he  was  struck  in  left  testicle 
by  a  piece  of  coal;  he  says  that  the  testicle  did 
not  pain  or  swell  after  the  injury.  Five  days  be- 
fore admission  to  hospital  he  had  severe  pain  in 
left  testicle,  without  any  apparent  cause.  He  felt 
along  the  testicle  but  noticed  no  swelling.  The 
next  morning  he  noticed  a  lump  alongside  of  the 
left  testicle  about  the  size  of  a  small  peanut,  very 
smooth,  heavy  and  painful. 

Physical  examination.  All  viscera  were  in  good 
condition.  The  lungs  were  negative.  In  the  left 
half  of  the  scrotum  was  felt  a  mass  about  2  centi- 
meters in  diameter,  hard,  independent  of  the  testicle 
but  its  movement  limited. 

Operation.  An  incision  was  made  in  the  upper 
part  of  the  scrotum  4  centimeters  long,  extending 
upward  to  the  external  ring.  The  epididymis  was 
thickened,  and  it  was  drawn  down  and  the  vas 
ligated  near  the  internal  ring.  In  the  globus  major 
of  the  testis  there  was  found  a  nodular  mass,  the 
size  of  a  finger-nail,  which  encroached  slightly 
upon  the  testicle.  The  testicle  with  its  structures 
was  removed.  The  wound  healed  promptly  and  the 
patient  made  a  rapid  recovery. 

Gross  examination.  The  testis  measures  2.5x2.5x4 
centimeters,  its  tunica  albuginea  is  smooth  and 
glistening,  its  parenchyma  normal.  Situated  in 
the  globus  major  of  the  epididymis  and  rete 
testis,  but  not  involving  the  body  of  the  epididymis, 
is  an  oval,  firm  mass  about  i  centimeter  in  di- 
ameter. On  section  this  mass  is  greyish  white  in 
color  and  there  are  no  evidences  of  caseation.  The 
rest  of  the  epididymis  is  normal. 

Microscopic  examination.  The  tumor  of  the  rete 
and  epididymis  is  composed  of  diffuse  areas  of 
small  lymphocytes.  Many  cells  show  distinct  cell 
body.  There  are  no  areas  of  caseation,  or  other 
evidence  of  tuberculous  granuloma.  Occasionally 
there  was  found  small  acini  lined  with  cuboidal 
and  flattened  epithelium.  We  do  not  believe  these 
are  the  compressed  tubules  of  the  epididymis  or 
vasa  recti  and  if  they  are  not  remnants  of  certain 
embryologic  tubides,  they  might  play  an  important 
r61e  in  proving  the  teratomatous  origin  of  lympho- 
sarcoma. 

Diagnosis.  Very  early  lymphosarcoma  of  the 
rete  and  epididymis  containing  epithelial  struc- 
tures.  Duration  not  traceable. 

Case  3.  N.  W.,  age  40.  The  patient  has  always 
been  in  perfect  health.  Two  years  ago  he  noticed 
small  lump  in  right  testicle,  hard,  which  caused  a 
small  amount  of  pain  on  pressure.   The  mass  grad- 


ually grew  until  it  reached  the  present  size.  He  had 
no  pain  or  discomfort  except  increase  in  weight  of 
testicle. 

Operation.  The  testicle  was  removed,  the  epidid- 
ymis appeared  only  slightly  thickened  in  the  globus 
major.  The  wound  healed  promptly  and  the  patient 
quickly  recovered. 

Gross  examination.  The  specimen  consists  of  a 
solid  tumor  of  the  left  testis  measuring  6x6x9 
centimeters,  of  firm  consistency.  On  section  the 
tumor  cuts  quite  hard  and  is  well  confined  to  its 
timica  albuginea,  which  is  thickened  and  laminated. 
The  greater  part  of  this  tumor  shows  oval,  round, 
and  irregular  branching  masses  of  a  pearly  white 
color  (cartilage).  Numerous  cavities  from  i  to  4 
millimeters  in  diameter  filled  with  a  colloid  material 
of  greyish  to  brown  color  are  seen  scattered  over  a 
large  portion  of  the  tumor.  Two  large  cavities  i 
centimeter  in  diameter  contain  yellowish  colored 
colloid.    The  epididymis  is  not  thickened. 

Microscopic  examination.  The  main  part  of 
the  tumor  is  composed  of  irregular  islands  of 
hyaline  cartilage.  There  are  also  present  bimdles 
of  smooth  muscle,  considerable  lymphoid  stroma, 
areas  of  fibrosarcoma  and  a  few  scattered  epithelial 
lined  cavities  with  low  cuboidal  cells.  Some  of  the 
larger  cavities  contain  colloid  material,  resembling 
thyroid  acini. 

Diagnosis.  Teratoma  testis  containing  cartilage, 
smooth  muscle  and  lymphoid  tissue. 

Case  4.  J.  H.,  age  52.  During  the  last  two  years 
the  patient  has  noticed  a  slowly  growing  tumor  of  the 
right  testis,  which  during  the  last  two  months  has 
grown  rapidly  reaching  its  present  size  and  causing 
considerable  pain.  For  the  last  six  months  has  lost 
weight  and  feels  exceedingly  weak. 

Examination  on  admission  to  hospital.  The 
patient  is  extremely  emaciated,  dyspnceic  and  weak. 
A  large  tumor  is  present  in  right  half  of  scrotum,  with 
nodu]^r  masses  along  cord  and  in  inguinal  canal. 
Considered  inoperable. 

Result.  Died  one  month  after  admission,  and 
autopsy  showed  extensive  masses  in  retroperi- 
toneal glands,  and  metastatic  nodules  in  lungs 
and  liver. 

Gross  examincUion.  The  specimen  consists  of  a 
solid  tumor  of  the  right  testis,  measuring  7x7x8 
centimeters.  On  section,  the  lower  half  shows  oval, 
roimd,  and  irregular  masses  of  cancer,  yellowish  in 
color  and  surrounded  by  fibrous  trabeculs;  the 
upper  half  shows  extensive  necrosis  with  hemor- 
rhagic extravasation.  Normal  testicular  tissue 
cannot  be  found.  The  epididymis  and  cord  are 
extensively  involved  with  solid  carcinoma. 

Microscopic  examination.  The  large  part  of  the 
tumor  is  composed  of  large  celled  alveolar  carcinoma 
with  extensive  areas  of  necrosis.  There  are  also  small 
areas  of  cartilage,  fat  and  smooth  muscle  tissue. 
In  places  there  is  extensive  lymphoid  infiltration  of 
the  stroma. 

Diagnosis.  Teratoma  testis,  showing  large  alveo- 
lar carcinoma  (sarcoma),  fat  and  smooth  muscle 
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tissue,  minute  islands  of  cartilage,  with  extensive 
necrosb. 

Case  5.  T.  C,  age  43.  No  cancer  or  tubercu- 
losb  in  family.    The  patient  has  always  been  well, 

but  nervous.  Eight  years  ago  he  had  vague  stom- 
ach trouble.  He  denies  venereal  diseases  and 
excesses. 

Present  history.  One  year  ago,  while  stirring  var- 
nish with  a  big  stick,  he  noticed  a  sharp  pain  in  left 
inguinal  region,  shortly  after  which  the  left  testicle 
began  to  swell.  The  swelling  gradually  became 
larger  and  firmer  in  consistency. 

Operation.  Orchidectomy,  tumor  of  the  size  of 
an  orange  removed  with  small  amount  of  epididymis 
and  vas.  Recovery  was  imeventful,  with  primary 
union  in  wound. 

Result.  Three  months  later,  after  sea  bathing 
and  considerable  swimming,  the  patient  complained 
of  a  severe  chill ;  the  next  day  noticed  a  hsematoma 
in  site  of  scar.  The  old  scar  soon  broke  down,  with 
considerable  oozing,  and  a  second  operation  was 
done,  removing  an  elliptical  mass  including  the  scar 
tissue  and  cord  and  vessels  up  to  the  internal  ring. 
At  the  present  time  the  wound  has  healed  agaiq,  but 
in  the  inguinal  canal  near  the  internal  ring  is  a 
nodular  mass.  Otherwise  his  health  is  fair.  We 
expect  this  case  to  develop  metastatic  growths. 
Within  three  months  he  had  another  recurrence  in 
same  site  which  rapidly  became  tremendous  in  size. 
The  patient  became  rapidly  emaciated  and  cachectic 
and  developed  metastatic  growths. 

Gross  examination.  The  specimen  consists  of  a 
solid  tumor  of  the  left  testis,  measuring  5x717 
centimeters.  The  tumor  is  well  confined  in  its 
tunica  albuginea,  but  invaded  the  mediastinum, 
rete  testb,  and  globus  major  of  the  epididymis.  The 
cord  above  is  not  thickened.  On  section  the  tumor 
presents  a  variety  of  areas,  some  yellowish  in  color 
(cardnoraa),  others  shades  of  red  (haemorrhage). 
A  very  few  minute  areas  of  pearly  white  color  (car- 
tilage) can  be  seen  near  the  center.  Scattered  over 
various  portions  can  be  seen  small  cysts  2  to  4 
millimeters  in  diameter  containing  colloid.  No 
trace  of  testicular  tubules  can  be  seen.  The  whole 
tumor  is  quite  cedematous. 

Microscopic  examination.  The  tumor  b  composed 
largely  of  very  cedematous  embryonal  connective 


tissue,  which  in  places  b  so  cellular  and  packed  that 
it  may  be  called  fibrosarcoma  and  small  spmdlc 
sarcoma.  Scattered  in  the  stroma  are  numerous 
collapsed  and  dbtended  cavities  lined  with  law 
cuboidal  epithelium;  some  of  these  contain  a  colloid 
material  and  appear  to  be  thyroid  tissue.  Numer- 
ous areas  are  present,  composed  of  alveoli  of  large 
polyhedral  cells  with  large  vesicular  nuclei  and 
scant  cytoplasm;  the  stroma  around  these  areas  is 
frequently  infiltrated  with  lymphocytes. 

Diagnosis.  Complex  teratoma  with  cartilage. 
thyroid  tissue,  epidermoid  cysts,  smooth  muscle, 
lymphoid  tissue,  glandular  structures,  lined  with 
cuboidal  and  cylindrical  cells,  alveolar  and  diffuse 
carcinoma.     Duration  18  months. 

Case  6.  T.  K.,  male,  age  30.  The  past  hbtory  is 
uneventful.  Two  years  ago  the  patient  was  hit  in 
the  scrotum  on  right  side;  soon  after  a  mass  de- 
veloped which  gradually  increased  in  size.  Two 
weeks  before  admission  to  the  hospital  he  had  sharp 
pain  in  the  right  lower  quadrant  of  the  abdomen. 
He  has  had  pain  more  or  less  ever  since,  often  shoot- 
ing down  the  right  leg.    The  pain  eases  when  lying 

Physical  examination  shows  a  poorly  nourished, 
antemic  man,  with  a  few  fine  and  coarse  lUes  over 
the  lower  lobes  of  both  lungs.  In  the  right  halt  d 
the  scrotum  is  a  large  firm  mass  15  centimeters  in 
diameter,  with  distended  veins  running  over  the 
tumor.   The  urine  and  blood  are  negative. 

Operation.  The  tumor  with  the  adjacent  stnic- 
tures  was  removed. 

Result.  The  patient  became  rapidly  emaciated 
after  the  operation,  and  developed  on  the  seventh 
rib  in  the  left  axillary  line  a  slightly  movable  bard 
mass  3x5  centimeters,  apparently  connected  with 
the  rib.  He  died  three  months  after  the  operation 
with  physical  signs  of  bronchopneumonia  and 
cachexia  and  extreme  weakness. 

Gross  examination.  The  specimen  consbts  of  a 
large  solid  tumor  of  the  right  testb,  measuiing 
gxi2Xi4  centimeters,  in  some  portions  quite  solid, 
in  others  there  is  a  sense  of  fluctuation.  The  tum« 
b  well  confined  by  its  tunica  albuginea,  b  heavy  and 
solid.  The  cord  b  only  slightly  thickened.  On  sec- 
tion the  tumor  has  a  yellowish  color,  and  shows  con- 
siderable areas  of  necrosb  and  hiemorrhage.  Id 
places  bright  yellow  (fat)  masses  from  i  to  4  milli- 
meters can  be  seen;  also  cartilage  areas  about  the 
same  size.  The  large  portion  of  the  tumor  is  dis- 
tinctly carcinomatous. 

Microscopic  examination  b  of  interest  because  the 
tumor  is  largely  composed  of  carcinoma,  which  has 
an  arrangement  in  mantels  around  a  central  capil- 
lary, a  "perithelial  carcinoma."  In  many  respects 
this  tumor  appears  like  portions  of  hypernephroma. 
Teratomatous  elements  are  difficult  to  find,  but  ate 
present  in  the  form  of  cuboidal  lined  epithelial 
structures,  small  blands  of  cartilage,  fat  tissue,  and 
smooth  muscle. 

Diagnosis.  Teratoma  testb,  consbting  chiefly  of 
perithelial  and  alveolar  carcinoma  with  lymphoid 
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stroma.  Cuboidal  epithelial  structures,  small  islands 
of  cartilage  and  adipose  tissue,  smooth  muscle. 
Duration,  two  years,  three  jnonths. 

Case  7.  F.  A.,  age  40.  Past  history  and  family 
history  are  negative.  The  patient  noticed  a  tumor 
in  the  right  half  of  the  scrotum  eight  months  ago. 
He  has  lost  considerable  flesh  and  strength  and  com- 
plains of  dull  aching  pain  in  the  right  iliac  region. 
He  gives  no  history  of  trauma.  He  was  under 
doctor's  care  four  months  before  he  came  to  hospital. 
The  physical  examination  is  negative. 
Operation,  The  usual  incision  was  made,  and  the 
tunica  vaginalis  was  found  markedly  thickened,  and 
there  were  several  small  nodules  felt  along  the  cord. 
The  cord  was  freed  well  above  the  internal  ring, 
pushing  the  peritoneum  away,  it  appeared  normal 
and  was  ligated.  No  inguinal  or  femoral  glands 
were  palpable.  Primary  union  in  wound,  but  the 
patient  had  an  afternoon  temperature  reaching 
102**  F.,  off  and  on  for  several  days.  He  received 
21  injections  of  Coley's  fluid. 

Result.  Three  months  after  operation  the  patient 
complained  of  indefinite  pains  in  the  abdomen, 
under  the  ribs  and  over  the  back  of  the  chest.  On 
examination  he  was  quite  d3rspnoeic;  no  local  recur- 
rence of  palpable  masses  was  found.  Two  months 
later,  a  mass  the  size  of  a  duck's  egg  developed  on 
the  left  side  of  the  neck  just  above  the  clavicle. 
There  was  found  an  indefinite  sensation  of  a  mass 
near  the  umbilicus,  with  small  areas  of  dullness  plus 
fine  r&les  scattered  over  both  limgs.  He  was 
cachectic,  markedly  emaciated,  and  extremely  weak. 
He  died  one  month  later. 

Gross  examination.  The  specimen  consists  of  a 
solid  tumor  of  the  right  testis  measuring  4x6  centi- 
meters, oval,  quite  firm  in  consistency,  and  on 
section  yeUowish  in  color.  It  is  quite  well  confined 
to  the  testis  except  at  its  inferior  pole  where  it  infil- 
trated the  tunica  albuginea  and  tunica  vaginalis. 
There  is  a  small  clot  of  blood  in  the  cavity  formed 
by  the  tunica  vaginalis.  The  latter  is  quite  thick 
over  the  adherent  area.  On  section  the  tumor  is 
composed  of  round  and  oval  masses  of  cancer,  i 
millimeter  to  2  millimeters  in  diameter,  there  is 
extensive  infiltration  of  the  mediastinum,  body,  and 
globus  major  of  the  epididjonis.  The  vas  shows 
carcinoma  for  at  least  6  centimeters  above  the 
testis. 

Microscopic  examination.  Sections  made  from 
the  center  and  edges  of  the  growth  show  it  to  be 
composed  largely  of  large  alveolar  celled  carcinoma 
containing  large  vesicular  nuclei,  well  defined 
nucleolus,  and  scanty  cytoplasm.  In  many  places 
a  typical  picture  of  adenocarcinoma  is  seen;  in  other 
areas  diffuse  carcinoma  with  lymphoid  stroma.  In 
addition  there  are  frequent  bundles  of  smooth 
muscle  and  small  lymph  nodes  with  germinal  cen- 
ters and  large  areas  of  necrosis. 

Diagnosis.  Teratoma  testis,  adenocarcinoma, 
alveolar  and  diffuse  carcinoma,  lymph  nodes,  epi- 
thelial structures,  and  thyroid.  Duration  14 
months. 


Case  8.  A.  G.,  age  33.  Family  history  and  past 
history  are  negative.  Without  any  apparent  cause 
two  and  one-half  months  ago  an  enlargement 
started  in  the  right  side  of  the  scrotum  without  pain 
or  other  s3anptoms.  The  patient  gives  no  de&iite 
history  of  trauma. 

Operation.  The  radical  operation  was  done.  A 
celluloid  testicle  was  inserted  for  cosmetic  effect. 
Recovery  uneventful. 

Gross  examination.  Solid  tumor  of  the  right 
testis  measuring  4x6x6  centimeters.  The  tumor  is 
well  confined  in  the  tunica  of  the  testis;  the  tunica 
vaginalis  and  epididymis  are  not  involved.  On 
section,  hard,  yellowish  and  grey  in  color,  rather 
broad  connective  trabeculae  traverse  tumor.  A 
very  small  amount  of  compressed  testicular  tissue 
is  seen  at  the  lower  pole  lying  just  beneath  the  tunica 
albuginea. 

Microscopic  examination  shows  the  tumor  to  be 
composed  of  large-celled  alveolar  carcinoma  with 
lymphoid  stroma  and  areas  of  necrosis.  No  other 
types  of  tissues  were  found. 

Diagnosis.  *  Carcinoma  with  lymphoid  stroma. 

Case  9.  T.  W.  L.,  age  38.  Family  history,  past 
history,  and  personal  history,  negative.  The  patient 
has  always  been  well  but  states  that  he  never  had 
but  one  testicle  in  his  scrotum  and  that  he  was 
conscious  of  the  presence  of  the  other  one  low  down 
in  his  groin.  Three  months  ago  while  attempting  to 
move  a  large  piano  he  felt  a  snap  in  his  left  groin 
and  when  he  felt  of  himself  there  he  noticed  he  had 
two  testicles  in  his  scrotum,  but  the  one  on  the  left 
side  was  high  up  and  much  smaller.  He  complained 
of  very  little  pain  at  the  time  but  in  a  few  weeks  this 
left  testicle  started  to  enlarge  and  was  quite  painful, 
due  mostly  to  the  pulling  on  the  cord. 

Physical  examination.  A  powerfully  built,  tall, 
and  healthy  looking  individual.  Tight  up  against 
the  extemsd  ring  on  the  left  side  was  a  firm  mass 
the  size  of  a  small  orange. 

Operation.    Orchidectomy. 

Result.  The  wound  healed  promptly  and  the  pa- 
tient went  home  from  the  hospital  in  about  two 
weeks.  Within  a  month  he  started  to  fail,  rapidly 
losing  flesh  and  strength,  and  showed  clinical  evi- 
dences of  metastases.    He  died  six  weeks  later. 

Gross  examination.  Solid  tumor  of  left  testicle 
measuring  9x9x4  centimeters,  confined  within  timica. 
No  remains  of  testicular  tissue  are  seen.  On  sec- 
tion, encephaloid,  red  and  yellow  areas  are  inter- 
mingled. 

Microscopic  examination.  Carcinoma,  alveolar, 
embryonal  vnth  areas  of  lymphoid  stroma,  extensive 
necrosis  and  haemorrhage.  Areas  of  cystadenoma. 
Epithelial  glandular  structures  and  smooth  muscle. 

Diagnosis.  Teratoma  testis  (in  an  undescended 
testis).  Carcinoma  with  lymphoid  stroma.  Cyst- 
adenoma.  Epithelial  structures,  glandular.  Smooth 
muscle.     Duration,  6  months. 

Case  10.  H.  D.,  age  17.  Family  history,  pre- 
vious history,  and  personal  history,  negative.  For 
the  past  five  months  the  patient  has  noticed  a 
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swelling  in  the  right  half  of  his  scrotum  which  has 
slowly  increased  in  size.  There  is  no  history  of 
trauma.  He  complains  of  slight  dragging  pain, 
probably  due  to  the  weight  of  the  tumor. 

Physical  examination  reveals  a  well-nourished 
young  man,  with  all  viscera  negative  except  the 
right  testis,  which  is  enlarged  to  about  the  size  of  a 
small  orange.  No  translucency  to  light.  Has  firm 
feel. 

Operation.     Radical  operation  done. 

Gross  examination.  Solid  tumor  of  right  testicle, 
measuring  11x6x5  centimeters.  On  section,  the 
growth  is  soft  and  in  places  mottled  reddish  to 
greyish  color. 

Microscopic  examination.  Carcinoma  with  lym- 
phoid stroma.  Considerable  myomatous  tissue. 
Fibrosarcomatous  areas.  Small  scattered  amount 
of  smooth  muscle. 

Diagnosis.  Teratoma  testis.  Carcinoma  with 
lymphoid  stroma.  Myoma.  Fibrosarcoma.  Smooth 
muscle. 

Result.  Four  and  a  half  months  later  the  patient 
showed  clinical  evidences  of  metastases  in  the  liver 
and  lungs  and  died  shortly  after.  Duration  10 
months. 

Case  ii.  P.  U.,  age  30.  Family  history,  past 
history  and  personal  history,  negative.  Two  months 
ago  while  doing  some  gymnastic  work  he  fell  astride 
of  a  horizontal  bar  and  that  same  evening  he  had 
some  little  pain  in  his  right  testicle.  In  a  few  days 
he  was  apparently  well  but  about  a  month  later  his 
right  testicle  started  gradually  to  increase  in  size, 
but  with  no  pain. 

Physical  examination  was  negative  except  for  a 
tumor  mass  in  the  right  half  of  his  scrotum. 

Operation.     The    radical    operation    was    done. 

Gross  examination.  Solid  tumor  of  the  right  tes- 
ticle measuring  9x5x4  centimeters.  Quite  firm. 
On  section,  yellowish  to  greyish  white. 

Microscopic  examination.  Carcinoma,  alveolar, 
embryonal  with  lymphoid  stroma.  Considerable 
fibroplastic  tissue. 

Diagnosis.  Teratoma  testis.  Embryonal  car- 
cinoma with  lymphoid  stroma.  Duration:  patient 
at  present  writing  (August  24,  191 8)  is  alive  and 
apparently  well. 

Case  12.  F.  B.,  Male,  age  45.  Past  history, 
personal  history  and  family  history  negative.  No 
history  of  trauma.  The  patient  noticed  a  small 
lump  in  the  right  testicle  two  months  ago,  which 
has  steadily  grown  in  size  until  the  present  time. 

Physical  examination  was  negative  except  for  a 
tumor  mass  in  the  right  half  of  scrotum.  No  glan- 
dular involvement  palpable. 

Operation.  Orchidectomy  with  removal  of  ad- 
jacent structures. 

Gross  examination.  Solid  tumor  of  the  right  testis 
3x4x2  centimeters,  tumor  confined  within  timica 
of  testicle,  tunica  vaginalis  and  epididymis  not 
involved.  On  section,  greyish  white  and  reddish 
in  color.  Distinctly  cjrstic,  about  the  consistency 
of  a  rubber  sponge. 


Microscopic  examination.  Tumor  composed  chiefly 
of  adenomatous  areas  with  cystadenoma,  histo- 
logically benign.  Small  areas  of  hyaline  cartilage 
and  smooth  muscle. 

Diagnosis.  Adenoma  simplex,  cystadenoma,  car- 
tilage, and  smooth  muscle.  Teratoma.  Duration: 
at  present  writing  (August  24,  1918)  patient  is 
alive  and  apparently  well. 

Case  12.  G.  K.,  male,  age  32.  Past  history, 
family  history,  and  personal  history,  negative. 
The  patient  thinks  he  was  struck  by  a  baseball 
in  the  scrotum  a  few  years  ago.  He  now  has  a 
swelling  in  the  left  side  of  the  scrotiun  which  has 
been  gradually  increasing  in  size  for  three  or  four 
months.  The  tumor  gave  no  p)ain  or  light  trans- 
lucency. 

Operation.  Orchidectomy  with  adjacent  struc- 
tures. 

Result.  Patient  made  an  uneventful  recovery 
but  four  months  later  he  presented  himself  with  a 
growth  in  the  site  of  the  operative  scar  two-thirds 
as  large  as  the  original  tumor.  He  refused  further 
operation. 

Gross  examination.  Solid  tumor  of  the  left 
testicle  measuring  5x6x3.5  centimeters.  On  section, 
greyish  red  in  color  with  small  cystic  areas. 

Microscopic  examination.  Adenocarcinoma  chief- 
ly and  small  areas  of  carcinoma  with  and  without 
lymphoid  stroma,  few  epithelial  structures. 

Diagnosis.  Teratoma  testis,  adenocarcinoma, 
alveolar  carcinoma,  lymphoid  stroma,  epithelial 
structures. 

DIAGNOSIS 

As  a  rule  the  patient  seeks  advice  on 
account  of  a  swelling  in  either  side  of  the 
scrotum,  which  he  has  probably  noticed  for 
months,  and  the  increase  in  size  has  been 
very  gradual.  Pain  is  usually  absent,  unless 
the  timior  is  large  enough  to  give  a  dragging 
sensation  from  its  weight.  The  tumor  may 
range  in  size  from  that  of  a  horsechestnut 
to  that  of  a  cocoanut,  being  ovoid  in  shape. 
There  may  be  soft,  semi-fluctuating  areas, 
due  either  to  degeneration  of  tissue  in  one 
part  or  another,  or  to  rupture  of  blood-vessels 
within  the  growth  producing  a  haematoma, 
or  to  both.  The  surface  outline  as  a  rule  is 
well  defined,  smooth,  and  slightly  lobulated. 
In  large  timiors,  the  epididymis  is  flattened 
out  by  pressure  and  finally  becomes  invaded 
by  the  growth.  The  tumor  may  feel  hard  or 
semi-soUd,  except  when  it  has  an  associated 
hydrocele.  The  very  large  growths  have  a 
tense,  elastic,  cystic  feel.  The  surface  blood- 
vessels are  greatly  dilated  and  tortuous. 
The   growth    itself   is   non-translucent    and 
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freely  movable.  Further  examination  very 
seldom  reveals  much  of  diagnostic  value, 
the  blood,  urine,  etc.,  has  usually  been  nega- 
tive. 

Differential  diagnosis.  New-growths  of 
the  testicle  are  to  be  differentiated  from 
tuberculosis  and  gumma.  In  tuberculous 
lesions,  the  family  or  personal  history  is  of 
help,  the  growth  is  insidious  in  onset,  in- 
creases in  size  more  rapidly,  is  associated 
with  pain,  sometimes  fever.  The  growth 
first  manifests  itself  as  a  nodular  mass  in 
the  tail  of  the  epididymis.  Often  a  chain  of 
small  nodules  can  be  felt  along  the  vas 
deferens.  It  is  only  later  on  in  the  disease 
that  the  testis  in  involved.  Tubercle  bacilli 
may  be  found  in  the  urine,  also  indurations 
about  the  prostate  and  vesicle.  Testicular 
tuberculosis  is  usually  only  one  feature  of  a 
general  genital  tuberculosis.  Testicular  tuber- 
culosis has  recrudescences  and  exacerbations, 
suppuration,  softening,  breaking  down,  and 
fistula  formation. 

In  gumma  is  a  history  of  syphilis  either 
hereditary  or  acquired,  the  testicle  is  evenly 
enlarged  with  a  "clam  shell"  epididymis 
and  nearly  always  has  an  associated  hydro- 
cele.  Positive  Wassermann  is  of  help. 

PROGNOSIS 

The  mortaUty  is  very  high  and  Chevassu 
reports  that  of  loo  cases  treated  by  castra- 
tion, 8i  died,  19  recovered. 

Died  TOthin  i  year 38 

Died  within  2  years 17 

Died  within  3  years 9 

Died  within  4  years 2 

Date  uncertain 15 

81 

Of  the  writer's  thirteen  cases  seven  died  as 
follows: 

Within  I  year 3 

Within  2  years 2 

Within  3  years 2 

TREATMENT 

The  majority  of  surgeons  who  have  operat- 
ed upon  these  growths  have  done  little  more 
than  castration   and  excision  of  the   cord. 


Such  a  minor  procedure  may  be  sufficient 
in  those  cases  where  a  very  early  diagnosis 
is  made;  in  other  words,  before  there  is  an 
invasion  of  the  regional  glands. 

The  only  hope  surgeons  can  have  of  decreas- 
ing so  appalling  a  mortality  as  we  have  in 
this  disease  is  not  only  early  recognition  of 
the  trouble,  but  its  removal  by  the  radical 
operation.  Gregoire  in  1905  performed  the 
first  complete  radical  operation  and  since 
then  there  have  been  but  few  cases  reported. 
The  mere  fact  that  we  get  such  a  high  mor- 
tality from  recurrence  in  cases  of  orchidec- 
tomy,  where  we  felt  the  regional  glands 
clinically  gave  no  evidence  of  involvement, 
while  in  truth  the  microscopical  examination 
would  invariably  reveal  an  invasion  by  the 
growth,  is  sufficient  to  justify  the  radical 
operation  in  every  case. 

Coley  believes  that  his  own  series  of  cases 
show  that  cancer  of  the  testis  treated  by 
simple  orchidectomy,  without  any  appre- 
ciable risk,  and  followed  by  a  thorough  course 
of  treatment  with  the  mixed  toxins  of  erysi- 
pelas and  bacillus  prodigiosus  (also  without 
risk)  has  a  far  better  prognosis  than  that 
subjected  to  the  very  extensive  laparot- 
omy with  removal  of  the  lumbar  glands,  as 
advocated  by  Chevassu,  Hinman,  and  others. 

OPERATION 

The  incision  which  has  been  most  often 
employed  to  allow  of  removal  of  the  testicle 
and  cord  and  to  give  access  to  the  lumbar 
glands  commences  over  the  upper  part  of 
the  scrotum,  extends  up  to  the  external 
ring,  along  the  inguinal  canal,  and  is  pro- 
longed to  a  point  half  an  inch  above  the  anter- 
ior superior  spine;  the  incision  then  curves 
upward  until  it  reaches  the  costal  margin 
at  the  level  of  the  tenth  rib.  At  the  begin- 
ning only  the  first  part  of  the  incision  to  the 
external  ring  is  made  and  the  testicle  and 
cord  are  dissected  free.  If  there  is  any  doubt 
as  to  the  diagnosis,  the  testicle  should  be 
incised  at  this  point.  If  malignant  disease  is 
present  the  operation  is  continued.  The 
incision  is  prolonged  in  the  direction  defined 
above  and  carried  through  the  muscle  of  the 
abdominal  wall  until  the  peritoneum  is 
reached.    The  cord  is  traced  until  it  passes 
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through  the  internal  abdominal  ring,  and 
then  while  the  sides  of  the  incision  are  strongly- 
retracted,  slight  tension  is  appUed  to  the 
cord  so  that  its  further  course  may  be  easily 
recognized.  In  its  retroperitoneal  course 
the  vas  is  adherent  to  the  posterior  aspect  of 
the  peritoneum,  and  the  next  stage  in  opera- 
tion consists  in  freeing  the  cord  and  reflecting 
the  peritoneum  mesially.  The  cord  is  traced 
down  well  into  the  true  pelvis  and  there 
divided  between  two  ligatures,  the  cut  sur- 
face being  treated  with  the  cautery  or  pure 
carbolic.  This  may  be  regarded  as  the  first 
stage  in  the  operation  and  requires  no  extra- 
ordinary care.  The  second  stage  consists  in 
the  free  dissection  of  the  fascia  over  part 
of  the  iliacus  and  psoas  muscle,  together 
with  the  contained  spermatic  vessels  and 
lymphatics,  and  the  removal  of  the  glknds 
from  off  the  inferior  vena  cava  and  aorta. 
When  the  vas  has  been  divided  the  spermatic 
vessels  are  seen  no  longer  to  form  a  roimded 
bundle  but  to  become  spread  out.  It  is 
therefore  necessary  to  make  a  wide  dis- 
section of  the  fascia  on  the  outer  side  and 
this  should  extend  to  the  outer  border  of 
the  psoas.  On  the  inner  side  the  line  of  divi- 
sion of  the  fascia  should  pass  mesially  so  as 
to  cross  the  common  iliac  at  its  bifurcation; 
the  ureter  will  here  be  encoimtered  and 
must  be  freely  exposed.  The  dissection  is 
then  carried  along  the  inner  side  of  the  com- 
mon iUac  vessels  up  to  the  bifurcation  of 
the  aorta.  When  the  left  testicle  is  affected 
the  inner  boundary  is  carried  up  along  the 
right  border  of  aorta,  and  special  care  must 
be  taken  not  to  injure  the  inferior  mesenteric 


artery.  When  the  right  testicle  is  the  seat 
of  the  tumor,  the  inner  border  is  continued 
over  the  middle  of  the  aorta.  In  both  cases 
the  upper  limit  is  the  upper  border  of  the 
renal  veins.  Between  these  boundaries  every- 
thing must  be  removed.  During  the  dissection 
the  spermatic  vessels  are  traced  up  to  their 
junction  with  the  main  vessels  and  must  be 
ligated  and  divided.  When  all  bleeding  points 
have  been  secured  the  peritoneum  is  allowed 
to  return  into  position  and  the  abdominal 
wound  is  closed  without  drainage,  each  of 
the  muscles  being  stitched  up  separately. 
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THE  RADICAL  OPERATION  FOR  TERATOMA  TESTIS 

With  the  Report  of  Five  Cases 

By  frank  fflNMAN,  A.B.,  M.D.,  F.A.C.S.,  San  Francisco,  California 


TERATOMA  testis  treated  by  simple 
castration  is  a  highly  fatal  disease  with  a 
final  mortality  of  over  85  per  cent  (i). 
The  desirabiUty  of  any  method  of  attack  that 
will  give  better  results  is  obvious.  The  surgical 
problem  was  reviewed  by  the  author  in  1914 
and  summarized  as  follows: 

*' Cancer  of  the  testicle  metastasizes  in 
practically  every  case  first  and  primarily  to  a 
limited  zone  of  lumbar  lymph-nodes  which 
lie  on  the  aorta  for  the  left  testicle  and  on  the 
vena  cava  for  the  right,  between  the  bifurca- 
tion of  these  vessels  and  the  renal  pedicle 
(Fig.  i).  Coromunication  between  these  two 
groups  and  to  deeper  or  more  distant  glands 
occurs  only  secondarily. 

"Involvement  of  these  primary  lymph-nodes 
may  occur  early  or  late,  and  the  preoperative 
duration  of  the  tumor  in  the  testicle,  its 
rapidity  of  growth  or  its  size  give  no  definite 
clinical  indication  of  the  onset  or  extent  of 
such  metastasis,  but  the  probabilities  increase 
the  longer  the  duration  and  the  more  rapid 
the  growth. 

' '  The  primary  lymph-nodes  are  a  very  imper- 
fect guard  against  secondary  invasion,  and 
metastasis  to  other  gland  areas  by  way  of 
efferent  lymph  channels,  or  by  blood-vessels 
to  thoracic  or  abdominal  organs,  may  occur 
early.  Surgical  treatment  is  of  no  avail  after 
these  secondary  metastases  have  occurred. 
The  only  hope,  therefore,  in  a  radical  opera- 
tion is  the  removal  of  the  testicle  with  its 
primary  lymph  area  before  the  disease  has 
spread  beyond  this  zone. 

'*The  experience  of  various  surgeons  in  a 
total  of  46  cases  has  demonstrated  in  suitable 
cases  the  feasibility  and  technical  ease  of  the 
radical  operation  with  a  combined  surgical 
mortaUty  in  all  cases  of  only  11  per  cent 
(3  deaths  from  pneumonia,  2  from  peritonitis). 

''Radical  operation  should  never  be  under- 
taken when  lumbar  metastases  are  recogniza- 
ble clinically,  and  is  applicable  only  in  the 
fairly  early   cases  in  which  the  disease  is 


apparently  limited.  Owing  to  the  deep  posi- 
tion of  the  glands,  these  cases  cannot  always  be 
differentiated  before  operation,  so  that  every 
case,  in  which  cUnically  there  is  no  invasion, 
is  suitable  for  radical  treatment.  The  opera- 
tion should  never  be  performed  until  after  the 
diagnosis  is  confirmed  (by  gross  inspection 
after  castration). 

"Sufficient  time  has  not  elapsed  and  the 
cases  are  so  scattered  that  it  has  not  beeo 
possible  to  get  the  ultimate  result  in  all  of  the 
patients  treated  radically.  Forty-six  per  cent 
are  alive;  one  for  five  years;  one  for  four  years, 
five  for  almost  three  years,  two  for  over  two 
years  and  eleven  for  one  year  or  less.  There  is 
a  probable  cure  in  at  least  four  cases  which  had 
lumbar  glands  invaded  with  cancer  at  the  time 
of  the  operation.  Simple  castration  could  not 
have  benefited  any  of  these  cases,  and  their 
cure  is  directly  attributable  to  the  early  and 
clean  removal  of  the  affected  lymph  area. 

"In  conclusion,  therefore,  it  may  be  stated 
that  the  early  removal  of  the  testicle  with  its 
primary  lymph  zone  is  the  rational  method  of 
surgical  treatment  of  teratoma  testis;  but  the 
extensive  nature  of  the  operation  and  the  fact 
that  almost  one-third  of  the  cases  thus  treated 
were  found  to  be  inoperable  warrants  a  very 
careful  selection  of  suitable  cases. " 

Since  its  publication  this  conclusion  has 
been  both  supported  and  questioned.  A 
recent  criticism  appears  in  Gabot's  Modern 
Urology y^  in  a  monograph  on  tumors  of 
the  testicle  by  Edwin  Beer:  "Even  though 
at  present  the  mortaUty  of  this  operation  is 
much  higher  than  that  of  simple  castration, 
experience  has  shown  that  such  is  the  case 
with  all  new  operations.  The  writer  feels 
confident  that  during  the  next  decade  the 
mortality  from  this  extensive  op)eration  will 
be  markedly  reduced.  Moreover  he  believes 
that  we  are  justified  in  expecting  better 
end-results  when  the  gland-bearing  area  is 
removed.  Operations  for  malignant  disease  in 

*  Vol.  i,  p.  540. 
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other  parts  surely  support  this  position. 
The  fight  against  cancer  cannot  be  half- 
hearted. The  surgeon  must  strike  hard  or 
fail  in  his  duty."  A  pronounced  adverse 
opinion  appeared  in  Annals  of  Surgery,  1915, 
vol.  Ixiv.  An  examination  of  Coley's  claims,^ 
that  a  far  better  prognosis  is  secured  by  or- 
chidectomy  when  followed  by  the  use  of  mixed 
toxins  than  by  radical  operation  proves  dis- 
appointing. 

The  first  successful  resection  of  the  lumbar 
gland-bearing  area  was  performed  August  26, 
1906,  by  Cuneo  of  France,  who  removed  four 
enlarged  lymph-nodes  one  of  which  showed 
teratomatous  invasion  and  the  man  remained 
well  and  free  of  metastasis  for  3  years  when  he 
was  lost  from  observation.  Raymond  Gregoire 
introduced  the  operation  April  20,  1905,  in  an 
inoperable  case  and  has  since  done  5  operations 
2  of  which  have  been  successful.  Maurice 
Chevassu  strongly  champions  the  principles 
involved  and  has  himself  reported  3  cases. 
The  seemingly  extensive  and  dangerous  nature 
of  the  operation  has  discouraged  its  general 
use.  It  is  significant  that  from  America  with 
its  high  surgical  standards  and  recognized 
surgical  ability  not  a  single  report  can  be 
found  in  the  literature  of  the  successful  per- 
formance of  this  operation. 

It  is  the  purpose  of  this  paper  to  emphasize 
the  relative  simplicity  and  the  real  necessity 
of  radical  measures,  and,  by  way  of  demon- 
stration, to  report  five  successful  cases;  four 
of  whom  would  certainly  have  died  from 
metastases  if  simple  castration  alone  had 
been  performed  and  in  all  of  whom  the  opera- 
tive difficulties  were  not  great  and  the  post- 
operative complications  insignificant. 

TECHNIQUE  OF  RADICAL  OPERATION 

The  operation  is  done  in  two  parts.  In  the 
first  a  simple  castration  is  performed  through 
a  high  inguinal  incision.  The  cord  is  dissected 
high  and  divided  upon  a  clamp  with  an  actual 

^He  reports  52  cases  of  scrotal  tumors  thus  treated  only  3  of  which 
(both  dead,  Cases  g  and  4X)  showed  involvement  of  the  lumbar  glands 
clinically  at  the  time  of  castration.  Of  the  remaining  <o,z8  are  dead,  14 
have  been  lost  from  observation  and  z8  are  living.  Of  these  18  who  are 
still  living  9  have  well  marked  metastases  clinically  and  cannot  reasonably 
be  expected  to  survive.  Of  the  other  9  who  show  no  metastasis  clinically 
Cases  I,  2,  and  15  are  alive  over  four  years  since  orchidectomy;  Cases 
37, 47,  and  5,  over  3  years;  Case  z6,  over  two  years  and  Cases  21  and  25 
over  X  year.  Excludmg  the  two  inoperable  cases  and  the  14  for  which 
results  are  not  stated  the  remaininf;  ^6  show  a  certain  mortality  of  over  80 
per  cent  while  not  one  of  the  remammg  20  per  cent  has  lived  long  enough 
to  be  pronoimced  cured. 


cautery.  This  clamp  is  left  in  place  for 
traction  on  the  spermatic  vessels  in  the  sub- 
sequent procedure.  If  the  gross  pathological 
inspection  of  the  tumor  on  section  confirms  a 
diagnosis  of  teratoma  the  second  step  of  the 
operation  is  immediately  imdertaken. 

Position  of  the  patient.  The  position  of  the 
patient  is  of  considerable  importance  in  ena- 
bling one  to  get  a  satisfactory  exposure  of  the 
pre-aortic  area.  A  medium  sized  pad  is  placed 
under  the  opposite  costal  margin.  The  oppo- 
site leg  is  slightly  flexed  and  the  corresponding 
one  kept  straight  so  as  to  fit  the  hips  in  an 
oblique  position.  The  patient  should  not  be 
completely  on  his  side  but  in  a  position  half- 
way between  the  lateral  and  dorsal  one.  The 
usual  kidney  position  is  too  extreme  for  satis- 
factory exposure.  The  arms  should  be  folded 
in  front  of  the  patient  and  the  sleeves  pinned 
together  to  hold  them  in  this  position  and  the 
shoulders  should  be  more  nearly  up  and  down 
than  the  hips.  The  position  is  a  bent  dorso- 
lateral one. 

Line  of  incision.  The  indsion  is  so  extensive 
that  certain  nerve  trunks  supplying  the 
abdominal  muscles  and  skin  areas  over  the 
hip,  upper  thigh  and  pubic  regions  are  almost 
always  divided.  Nevertheless  by  curving 
the  incision  so  as  to  follow  the  course  of  the 
iUohypogastric  and  ilio-inguinal  nerves  the 
larger  and  more  important  branches  remain 
uninjured.  The  incision  is  extended  from  the 
high  inguinal  one,  previously  made  over  the 
external  ring,  to  a  point  about  2  centimeters 
inside  of  the  anterior  superior  spine  following 
the  general  direction  of  Poupart's  ligament 
and  then  is  carried  in  a  curved  direction  to 
about  I  centimeter  below  the  tip  of  the 
twelfth  rib  which  it  parallels  for  about  half 
its  length  (Fig.  2).  The  fascia  of  the  external 
oblique  is  divided  from  the  external  ring  in  the 
course  of  its  fibers  (Fig.  3)  and  from  this  point 
the  muscle  bundles  may  be  spUt  by  blunt 
dissection  as  they  follow  closely  the  direction 
of  the  skin  incision.  The  internal  oblique, 
transversalis,  and  latissimus  dorsi  muscles  are 
divided  with  a  scalpel  in  the  line  of  the  incision 
In  making  this  long  cut  in  the  muscles 
the  hypogastric  branch  of  the  iliohypogas- 
tric nerve  should  not  be  divided.  The  iliac 
branch,   however,   must   be   sacrificed.     (In 
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none  of  the  four  cases  has  there  i3een  any 
postoperative  trouble  with  constipation  from 
muscle  paralysis). 

Stripping  of  the  peritoneum.  The  only 
difficulty  in  stripping  up  the  [>eritoneiim  is 
encountered  in  the  lower  portion  over  the 
iliac  vessels,  and  in  the  neighborhood  of  the 
bladder  (Fig.  4).  As  a  rule  the  spermatic 
vessels,  as  well  as  the  ureter,  tend  to  strip  up 
with  the  peritoneum  in  this  portion.  When 
this  occurs  it  increases  the  difficulty  of  a  clean 
dissection  considerably.  It  can  usually  be 
prevented  by  putting  gentle  traction  upon  the 
cord  at  the  time  the  peritoneum  is  stripped 
from  along  Poupart's  ligament  so  as  to  keep 
the  cord  and  its  vessels  recognizable.  The 
peritoneum  by  gentle  gauze  dissection  can 
then  be  stripped  back  without  carrying  the 
sjjermatic  vessels  with  it.  At  the  point  where 
the  vas  deferens  passes  down  behind  the 
bladder  the  peritoneal  boundaries  may  be 
with  difficulty  outlined.  This  dissection  should 
be  carefully  completed  before  proceeding  with 
that  above.  After  the  vas  deferens  has  been 
divided  at  the  point  where  it  disappears 
behind  the  bladder,  with  gentle  traction  on 
the  clamp  holding  the  cord,  the  peritoneum 
usually  strips  back  easily  so  as  to  expose  the 
iliac  vessels  and  the  aortic  bifurcation.  The 
further  retroperitoneal  exposure  of  the  ab- 
dominal aorta  is  usually  not  difficult.  The 
gloved  hand  can  be  pushed  between  the 
parietes  and  the  peritoneal  surface,  exposing 
in  succession,  the  psoas  muscles  with  the 
ureter  overlying  them,  the  lower  pole  of  the 
kidney,  and,  finally,  the  aorta  and  the  vena 
cava  (Fig.  5) .  The  peritoneal  dissection  should 
be  carried  high  to  the  renal  pedicle.  In  three 
cases  the  largest  lymph-gland  was  found  at 
this  level  and  the  subsequent  dissection  of 
lymphatic  areas  is  much  facilitated  by  a 
complete  and  thorough  retroperitoneal  ex- 
posure. The  peritoneum  with  the  abdominal 
contents  behind  can  be  held  back  with  moist 
gauze  sponges  beneath  broad  retractors.  In 
none  of  the  cases  was  the  peritoneum  opened, 
except  in  Case  4,  when  in  attempting  to 
dissect  out  the  vas  deferens  in  the  inguinal 
region,  a  small  tear  was  made  which  was 
probably  due  to  the  fact  that  stripping  of  the 
peritoneum    had    been   attempted    high   up 


Fig.  I.  Diagramalic  representation  of  the  primary 
lym^  nodes  oE  the  testicles.  (In  Cases  2.  j.  and  4.  a  gland 
the  size  of  an  almond  with  tu -------- j 

from  position  X.) 


before  this  lower  exposure  had  been  com- 
pleted. 

Resection  ef  lymphatic  areas.  This  is  like- 
wise more  thoroughly  done  in  two  steps; 
first,  dissectionoflymphatictissues  from  off  the 
iliac  vessels  and  aortic  bifurcation  and  second, 
dissection  of  preaortic  lymph  areas  and 
spermatic  vessels.  In  every  case,  as  shown  in 
the  illustrations,  there  were  masses  of  lymph 
tissues  lying  on  the  external  and  common 
iliacs  as  far  up  as  the  aortic  bifurcation.  This 
area  had  to  be  cleaned  separately  from  the 
spermatic  vessels.  It  was  easily  effected  in  the 
four  cases  by  careful  blunt  dissection  with  the 
dissecting  scissors,  beginning  low  on  the 
external  iliac  and  working  along  this  vessel  to 
the  bifurcation  of  the  aorta.  At  this  point 
lymph  tissues  may  extend  deep  down  on  to  the 
sacrum  and  care  in  removing  them  is  necessary 
in  order  to  avoid  injury  to  the  middle  sacral 
artery. 

The  pre  aortic  area  may  be  resected  in  one 
of  two  ways:  from  above  downward,  or  blow 
upward.  With  good  retraction  and  complete 
peritoneal  stripping  of  the  area  a  beautiful 
exposure    is    possible.     Traction    upon    the 
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T'lR.  7.  Diagramatic  representation  a(  line  of  inci  ion 
(right  side)  cuned  to  follow  general  course  of  long  ner\'es  so 
as  to  prevent  temporarj-  muscle  paralysis  and  the  resultant 
troublesome  bowel  stasis. 

clamp  about  the  spermatic  vessels  is  of  con- 
siderable help  in  effecting  a  clean  removal. 
The  ureter  should  be  carefully  dissected  free 
of  the  fascial  coverings  and  held  aside  by  a 
narrow  tape  as  shown  in  {Fig.  5).  In  most 
of  the  cases  it  was  found  advantageous  to 
conduct  the  dissection  from  below,  upward 
to  within  a  short  distance  of  the  renal  pedicle, 
and  then  complete  the  removal  of  the  lymph 
area  by  freeing  at  it  its  upper  portion,  and 
dissecting  down  to  meet  the  former  dissection. 
In  two  of  the  cases  {2  and  4)  the  glands  and 
lymph  tissues  were  quite  adherent  to  the 
vena  cava  in  this  area.  Frequently  there  was 
considerable  venous  oozing  directly  from  the 
vena  cava  when  small  veins  were  torn  or  cut 
at  its  surface,  but  in  no  instance  was  there 
difficulty  in  thoroughly  ligating  these  points. 
In  some  instances  a  portion  of  the  wall  of  the 
vena  cava  was  seized  in  the  clamp  and  caught 


Fig.  3.  Diagramatic  drawing  of  external  oblique  with 
fibers  and  muscle  bundles  split  in  line  of  incision.  (Left 
side.) 

afterwards  in  the  ligattire.  This  was  particu- 
larly noticeable  in  Case  4  in  which  the  ad- 
hesions were  most  marked.  In  this  case 
metastasis  to  the  lymph-nodes  was  extensive, 
and  apparently  there  were  nimierous  small 
venules  directly  from  the  vena  cava  suppl>-ing 
them.  In  all  instances,  by  careful  dissection. 
it  was  possible  to  remove  the  spermatic  and 
lymph  areas  in  loto.  The  spermatic  artery  can 
be  easily  clamped  as  it  issues  from  the  aorta, 
and  the  spermatic  vein  as  it  enters  the  vena 
cava  or  renal  vein,  the  points  being  easily 
found  when  gentle  traction  is  placed  on  the 
vessels. 

Drainage.  It  is.  of  course,  necessary  that 
drainage  be  placed  after  the  resection  of  such 
an  extensive  lymph  area,  and  this  is  usually 
satisfactorily  effected  by  placing  a  long  rubber 
tube  over  the  aorta  down  to  its  bifurcation 
and  curving  back  above  the  iliimi  with  exit  at 
the  upper  back  portion  of  the  wound  as  for 
kidney  drainage.  (It  would  seem  feasible  in 
those  cases  with  extensive  gland  areas  and 
apparent  metastases,  to  place  a  small  rubber 
tube  or  catheter  in  the  end  of  which  is  fastened 
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Fig.  4.  Drawing,  made  at  time  of  operation  (Case  2  left  side),  showinR  lym- 
lihatlcs  and  tascias  along  iliacs.  Stripping  of  peritoneum  is  most  difficult  at  the  loner 
portion  where  ttie  las  deferens  descends  behind  the  bladder.  The  spermatic  vessels 
tend  to  strip  up  with  the  peritoneum.  This  is  prevented  by  gentle  traction  on  the 
proximal  end  of  the  cord. 

a  50  milligram   tube  of  radium  alongside  of         Closure.   Closure  should  be  in  muscle  layers 

the  rubber  drainage  tube.    In  this  way  the  and  thorough.    The  lower  part  is  best  closed 

metastatic  lymph  area  could  be  radiated  from  as  for  hernia.    In  closing  the  muscles  especial 

above  downward  by  removing  the  catheter  care  should  be  used  to  avoid  including  in  the 

certain  distances  at  intervals  of  one  or  two  ligatures  any  of  the  long  nerves  of  the  abdo- 

hours.)  men. 
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Fig,  5-    Drawini-  ^hovtint;  the  dissection  of  the  pre-acrlic  f;land  area.    (Case  2.  left 

side.)   The  ureter  is  held  aside  by  a  tape.   Insert  shows  dissection  near  rcnal  pedicle. 

-  (Gland  mass  should  lie  upon  vena  cava  between  it  and  aorta  and  not  as  drawn.) 

RKPORT  OF  CASES  jjig   paiienl's  general   health   has  alwa>-s   been 

Case  i.  K.L.,  age.jj.  (S)  Danish.  In  July,  1915.  ihe  good.    Neisserian  infections  at  17  and  ig.    With  the 

patient  tirst  noticed  that  his  ri°ht  testicle  was  larger  ^rsl  there  was  swelling  of  the  left  testicle  and  of  the 

and  harder  than  the  left.    In  the  spring  of  1017  for  prepuce.     .After  the  swelling  of  the  prepuce  had 

about  one  week    while   the   puiienL    was   working  subsided  the  patient  noticed  a  scar  on  the  glans  but 

unusually  hard  it  was  quite  painful.    There  is  no  at  this  time  all  blood  tests  were  negative  for  lues. 

history  of  trauma.  He  has  never  had  anliluetic  treatment,    FoUowinR 
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Vig.  j.  Photograph  of  Case  i  (right  side)  few 
days  before  leaving  liospital  shows  dimpling  at 
upper  part  oE  wound  where  drainage  tubes  had 


Fig.  6.  Case  i.  a,  I  ymphatlc  tissue.  Fat  and  (asciaftom 
the  region  of  the  iliacs  and  aortic  bifurcation;  b.  tumor  of 
leslicle  (much  mutilated  by  pathologist)  with  lower  por- 
tion of  cord;  c.  spennatic  vessels,  fascia  and  glands  from 
the  region  of  the  vena  cava  and  aorta. 


Fig.  ^.  Photograph  of  specimen  removed  from  Case  2. 
a,  Large  lymph  gland  which  lay  between  the  aorta  and 
vena  cava  just  below  the  renal  pedicle:  b.  tissues  from 
iliacs  and  aortic  bifurcation;  c.  tumor  of  testicle  and  loner 
portion  of  cord. 


the  epididymitis  the  patient  had  bilateral  buboes 
which  were  incised.  No  complication  with  the 
second  attack  of  gonorrhaa. 

Physical  examination  showed  a  rather  well 
developed  and  well  nourished  ambulatory  male.  The 
skin  was  negative  except  for  operative  scars  in  the 
inguinal  regions.  Sclera  and  mucosa,  negative. 
Lymph-nodes  negative,  except  inguinals  excised. 
The  head  was  peculiarly  molded.  The  pupils  were 
circular  and  equal;  react  to  L.  and  A.  There  was  an 
obstruction  on  the  right  side  of  the  nose.  He  had 
pyorrha-a;  much  dental  work  had  been  done. 
TTic  tongue  protrudes  slightly  to  the  left;  thyroid 
negative.  Chest :  deep  anteroposterior  diameter 
with  fairly  well  marked  dorsal  kyphosis.  Lungs: 
resonant  and  breath  sounds  fair.  Heart;  pulse 
normal;  sounds  regular  and  of  good  quality;  no 
murmurs.  Abdomen;  muscular,  held  tensely.  Liver 
and  spleen  not  felt.  No  masses  felt.  Reflexes  lively. 
Spine:  kyphosis  somewhat  marked  in  dorsal  region, 
but  mobile. 

Genitals;  penis  circumcised,  shows  scar  on  glans 
from  old  lesion.  Left  testicle  is  of  normal  size. 
Left  epididymis  probably  slightly  enlarged  at  lower 
pole.  Right  testicle  is  a  tense  fairly  formed  non- 
painful  oval  mass  4^  by  6  centimeters  with  epididy- 
mis loosely  attached  to  back  of  it.  No  fluctuation. 
Light  not  transmitted.  No  nodulation.  There  is  a 
cord-like  mass  at  the  upper  anterior  pole  which  is 
painful  when  rolled  under  the  finger.  Vas  deferens 
not  enlarged.  Skin  of  scrotum  is  freely  movable  over 
the  tumor  mass  throughout. 


Owing  to  the  past  history  a  tentative  diagnosis 
of  gumma  was  made.  Three  successive  blood  tests 
were  all  negative  and  two  salvarsan  administra- 
tions caused  no  noticeable  change  in  the  tumor  two 
weeks  later.  The  patient  was  advised  of  the  proba- 
bility of  tumor. 


Fig.  g.  Photograph  of  patient.  Case  z,  taken  by  Dr. 
Craig,  in  Lakeport.  after  returning  home,  four  months 
after  operation. 
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Fig,  lO.  Photograph  of  specimeD.  hardened  in  formalin, 
of  Case  3,  removed  in  three  pieces,  u.  Testicular  tumor 
and  lower  portion  of  cord;  6.  loose  fibrous  l)-mphatic  and 
areolar  tissue  from  the  region  of  the  iliacs  and  aortic 
bifurcation;  c.  spermatic  vessels  and  lymphatics  from  the 
pre-aortic  area.  The  large  lymph  gland  d,  with  well  marked 
metastasis  (seen  cut  in  half  and  block  removed  for  micro- 
scopical sections  from  upper  half)  at  the  upper  part  of 
photograph,  lay  upon  and  between  the  aorta  and  vena 
cava  about  3  centimeters  below  .the  renal  pedicle. 


Operation.  December  13.  1017.  The  high  operatic 
for  castration   was  performed.     The  testicle   wa 


% 


Fig.  IV.  (Drawing  low  power  magnification)  of  region 
shown  in  a,  Figure  11  with  cross  section  of  long  tubule,  and 
two  thyroid-like  tubules  at  side. 


Fig.  1 1 .  Drawing  of  cross  section  of  testicular  tumor  of 
Case  J  showing  its  miied  type  of  architecture.  The 
inserts  show  the  large  round  vesicular  tumor  cell  on  the 
one  side,  a,  and  two  thyroid  gland -like  ducts  with  cartilage 
formation  on  the  other,  b.  Between  is  a  drawing  of  the 
lymph  gland  shown  at  the  upper  part  of  Fijoirc  10  which 
has  the  same  malignant  structure  as  the  tumor  of  the 
testicle. 

enucleated  from  the  scrotum  and  the  cord  divided. 
with  Pacqiielin  cautery,  as  far  up  in  the  inguinal 
canal  as  possible.  The  specimen  was  sectioned 
and  found  on  gross  inspection,  in  consultation  with 
Dr.  Bartlett,  surgical  pathologist.  University  Hos- 
pital, to  be  a  teratoma.  (The  gross  appearance  of 
these  tumors  after  section  is  quite  characteristic  and 
the  importance  of  being  able  to  recognize  testicular 
malignancy  in  the  gross  is  evident,  if  the  radical 
operation  is  to  be  performed  at  the  time  of  castration. 
Search  of  the  literature  reveals  nothing  upon  the 
surgical  pathology  of  these  tumors.)  The  patient  was 
then  turned  on  his  left  side  and  back  with  a  pad 
beneath  the  costal  margin  very  much  as  for  a  kidney 
Operation  and  the  radical  dissection  of  the  pre-aortic 
lymph  area  immediately  performed  as  described 
above. 

There  was  only  one  macroscopic  gland  found  which 
lay  upon  the  iliac  vessel  near  that  portion  where  the 
ureter  crossed  it.  Bui  no  effort  was  made  to  find 
palpable  glands  and  remove  them  singly.  Rather 
was  the  whole  endeavor  one  of  clean  complete 
dissection  of  the  spermatic  cord,  lympbalics.  blood- 
vessels, nerves,  fascias.  and  fat  with  all  ramifications 
out  over  the  vena  cava,  aorta,  ureter  and  the  retro- 
peritoneal muscles.  There  was  a  rather  dense  fibrous 
mass  extending  along  the  common  iliac  from  the 
region  where  the  ureter  crossed  to  the  bifurcation 
of  the  aorta  and  this  was  carefully  dissected  free 
from  the  blood-vessels  beneath  with  the  dissecting 
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■    Fig.   13.   Photographof  patient,  Caae  3,  two  days  before 

discharge  from  hospital.    (Heavy  scar  appearance  due  to 
wound  having  just  been  painted  with  iodine.) 


Stripping  of  the  fascia,  the  lymphatics  and 
the  spermatic  vessels  along  the  vena  cava  above  this 
point  was  very  easily  accomplished.  At  no  time  was 
there  any  extensive  haemorrhage.  A  photograph  of 
the  specimen  removed  is  shown  in  Figure  6.  The 
p>eritoneum  was  at  no  point  penetrated.  The  pa- 
tient's condition  at  the  end  of  the  operation  was  good. 
Convalescence  was  uneventful  until  the  twelfth  day, 
when  the  patient  complained  of  severe  pain  down  the 
left  leg  (operation  on  right  side).  There  was  marked 
tenderness  over  the  femoral  vessels  and  distention 
of  the  superficial  veins  with  considerable  ccdema. 
There  was  no  rise  of  temperature.  Pain  in  the  leg 
had  practically  disappeared  in  two  days  but  the 
swelling  persisted  for  several  weeks.  The  patient 
seen  in  consultation  by  H.  W.  Allen.  The  condition 
was  attributed  to  a  phlebitis.  He  left  the  hospital 
at  the  end  of  three  weeks  and  has  been  seen  several 
times  since  then.  The  soreness  in  the  left  leg  per- 
sisted for  a  short  time  but  he  has  had  absolutely  no 
tenderness  or  soreness  in  the  region  of  his  incision 
(Fig.  7).  There  has  been  no  abdominal  relaxation 
and  during  his  convalescence  his  bowels  moved 
regularly  and  without  the  need  of  any  special 
cathartics.  The  patient  was  shown  before  the  San 
Francisco  County  Medical  Society  in  March  and  was 
last  seen  on  June  i.  IQ18.  At  this  time  sin  months 
since  operation  he  was  perfectly  well.  The  slight 
stiffness  of  the  left  leg  has  entirely  disappeared. 
He  has  been  working  for  some  weeks.  There  is  no 
evidence  of  recurrence  locally  or  retroperitoneally. 
The  abdominal  scar  is  in  excel  lent  condition. 
Pathologic  report:  teratoma  testis,  no  metastases 
to  gland  area  found. 

Case  2.    R.  B.  W..  age  30,  referred  by  Dr, 
Craig.  Lake  port. 

A  farmer  with  a  good  family  and  personal  history 
who  has  lived  all  his  life  in  California  struck  his  left 
testicle  against  the  horn  of  a  saddle  seven  years  ago. 


Fig.   14.   Photograph  of  specimen  of  Case  4,  which  is  a 
pure  :eminome.  i.  with  metastases  to  large  gland  at  3. 

1,  Tumor  and  eoiii  removed  at  first  part  of  operation; 

2.  lymph  tissue  and  fascia  from  off  iliacs  and  aortic  bi- 
furcation; j.  tissues  removed  from  pre  aorticarea  withiarRe 
gland  about  2  centimeters  below  level  of  renal  pedicle. 


A  short  time  afterward  he  noticed  a  small  lump  on 
the  left  testicle  which  gradually  grew  until  within  a 
year  there  was  a  mass  twice  the  size  of  a  normal 
testicle  on  this  side.  The  condition  remained  un- 
changed until  in  .April,  1917.  when  after  rowing  a 
boat  it  became  painful,  and  it  has  since  been  slowly 
increasing  in  size,  and  is  always  painful  after  hard 
work.  For  a  month  there  has  been  a  fluctuant  sac 
at  the  upper  portion  which  has  been  tapped  by  Dr. 
Craig  and  considerable  straw-colored  fluid  with- 
drawn. The  sac  quickly  refills  and  becomes  tense  3 
to  4  days  after  tapping.  A  needle  was  thrust  at  the 
time  of  the  last  tapping  into  the  solid  lower  portion 
with  the  discharge  of  only  a  few  drops  of  blood.  The 
patient  is  unusually  strong  and  healthy  and  physical 
examination  reveals  nothing.  The  abdomen  is 
negative.  There  is  no  tenderness  nor  masses.  Re- 
flexes are  all  active.  Blood  Wassermann  is  negative. 
In  the  left  scrotum  is  a  large  ovoid  mass  8x14 
centimeters  in  size.  The  skin  over  the  lower  portion 
is  reddened  (probably  by  friction  of  clothes),  but 
is  everywhere  freely  movable  over  the  mass.  The 
upper  portion  is  fluctuant  and  translucent  and 
extends  as  a  tense  globular  mass  to  the  external 
ring.  The  vas  can  be  felt  at  the  back.  It  is  not 
thickened  and  leads  to  a  softer  non-fluctuant  mass  at 
the  base  which  appears  to  be  a  small  remnant  of  the 
testis.  In  between  is  a  third  round,  firmer,  somewhat 
fluctuant  tumor,  the  outlines  of  which  are  indistinct 
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Fig.  13.  Uiawing  of  tumor  of  Case  4  which  is  a  pure 
seminal  epithelioma  and  diffuses  markedly  in  gross  and 
macroscopic  appearance  from  the  tumors  of  the  three 
preceding  cases  all  of  which  are  teratomata.  Consists  of 
tiKmorrhagic  and  necrotic  areas  and  of  masses  of  acliic 
large  vesicular  cells  as  shown  in  inserts  a  and  b. 

because  of  fluid  around  it.  A  tentative  diagnosis 
of  hydrocele  with  either  an  epididimo-orchitis  or 
teratoma  was  made.  The  absence  of  previous 
genital  infection  rendered  teratoma  likely.  The 
patient  was  informed  of  the  possibilities  and  his 
permission  obtained  for  radical  surgery  if  found  to  be 
indicated. 

Operation.  January  iq.  iqi8.  High  castration. 
Cord  dissected  up  into  the  external  ring  and  divided 
with  a  cautery  after  ligation  en  masse.  The  testicle 
upon  section  showed  macroscopically  an  appearance 
similar  to  that  of  Case  i.  Dr.  Rusk,  the  University 
Pathologist,  confirmed  the  gross  pathologic  diagnosis 
of  teratoma.  The  patient  was  immediately  turned  on 
hb  side  upon  a  small  pad  and  the  radical  operation 
performed.  There  were  numerous  lymphatic  areas 
along  the  common  iliac  The  ureter  was  dissected 
free  and  held  up  by  a  tape  and  these  glands  with  the 
spermatic  vessels  and  all  neighboring  fascias  cleanly 
dissected  up  along  the  aorta  to  the  renal  pedicle. 
A  good  exposure  of  the  lower  portion  of  the  kidney 
and  the  kidney  pedicle  was  obtained  and  there  was 
an  unusually  large  gland,  just  in  the  neighborhood  of 
the  renal  pedicle  which  was  carefully  dbsected  free 
as  shown  in  the  insert  (6.  Fig.  5).  The  tumor,  cord, 
glandular  tissues  and  fa^ia  removed  are  illustrated 
in  Figure  8.  There  was  very  little  hemorrhage  which 
was  easily  controlled  and  no  injury  was  done  to  the 
larger  blood-vessels.  .\  long  rubber  tube  was  placed 
down  alongside  the  aorta  to  its  bifurcation  and  brought 
out  at  the  back  below  the  twelfth  rib.  The  patient 
made  a  speedy  and  uneventful  recovery.  There  was 
a  slight  superficial  suppuration  in  the  lower  portion 
of  the  incision.  The  patient  left  the  hospital  on  the 
twentieth  day  and  has  just  recently  been  heard  from 
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Fig.  16.  Photograph  of  Case  4  taken  October  4,  1918. 
Patient  is  on  active  duty  in  the  army  and  has  just  re- 
ceived promotion  to  a  majority;  scar  in  e«cellent  condi- 
tion; no  masses  to  be  felt  in  the  abdomen;  no  back  or 
abdominal  soreness. 

(S  months  after  operation),  and  is  apparently  per- 
fectly well.  Dr.  Craig  saw  the  patient  in  July.  1018, 
when  the  photograph,  Figure  0,  was  taken  and 
states  that  his  only  complaint  b  slight  stiffness  in  the 
left  side  after  riding  horseback  all  day. 

Pathologic  report.  Teratoma  testis  with  early 
metastasis  in  large  lymph  gland.  Other  tissues 
negative  for  metastases. 

Case  3.  W.  C,  age  36,  American  (M).  The 
patient  was  born  in  Michigan,  living  (here  till  ig 
years  of  age;  Philippines  and  China,  iQ-ii:  th«l 
California,  Philippines,  middle  West  and  Califoraia, 
,51-36.  He  was  in  the  army  for  about  seven  years. 
He  has  worked  as  laborer,  cook,  pipe-filler,  and 
general  handy  man.  He  has  had  measles,  mumps 
(orchitis),  malaria  while  in  Philippines:  being  in  tbe 
hospital  2  weeks.  He  has  had  a  lame  back  recently- 
This  was  helped  by  use  of  arch  supporters.  He  had 
an  operation  for  hemorrhoids  when  34.  He  has  had 
no  accidents.  He  had  a  neisserian  infection  when  w. 
with  no  complications.  ,\  second  infection  at  23  with 
complications.  Lues:  Chancre  in  11)03.  Roseola. 
Two  years  of  mercury  by  mouth  and  then  nothing 
until  6  months  ago  when  patient  felt  ill  and  went 
to  a  doctor  who  found  Wassermann,  3+.  Since  then 
he  has  received  courses  of  intramuscular  and  intra- 
venous injections,  apparently  no  arsphenamine.  His 
habits  are  good.  His  wife  had  inflamed  ovaries; 
no  pregnancies;  one  child  by  previous  husband. 
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Last  March  while  at  work  the  patient  slipped  and 
apparently  strained  himself.  The  right  testicle, 
which  had  been  atrophied  since  the  patient  had  the 
mumps,  became  swollen  and  tender.  Navy  Hospital 
found  Wassermann  positive  and  he  was  dbcharged. 
He  was  given  some  desultory  local  treatment  and  the 
above  mentioned  anti-luetic  treatment.  The  testicle 
has  not  grown  appreciably  since  its  first  appearance. 

Fairly  well  developed  and  nourished  man.  His 
hair  was  normal.  Eyes:  Pupils  a  a;  regular  re- 
action to  I  and  d.  Extrinsic  muscles  normal. 
Nose:  negative.  Mouth:  teeth  show  marked  pyor- 
rhoea. Ragged  tonsils.  Neck:  cervical  adenitis  of 
moderate  degree.  Thorax:  well  clothed.  Moves 
equally  on  both  sides  and  normally.  Lungs: 
negative.  Heart:  not  enlarged.  Sounds  clear  and 
regular.  No  murmurs.  PtAs  but  not  accented. 
Abdomen:  negative.  Spleen  and  liver  not  enlarged* 
No  masses  palpable.  Genitalia:  penis  shows  scars  of 
chancre.  Left  testicle  normal.  Right  testicle 
entirely  replaced  by  a  tumor  mass  the  size  of  a  goose 
egg.  The  mass  is  smooth,  moves  freely  beneath  the 
skm,  is  qmte  hard  and  not  very  tender.  It  does  not 
transmit  light  and  is  not  fluctuant.  Reflexes: 
patellars  hyperactive,  Achilles  positive. 

July  16,  1918.  A  diagnosis  of  gumma  of  right 
testicle  was  made  and  the  patient  discharged  for 
treatment  and  observation  in  outpatient  clinic. 
July  23,  patient  re-entered  the  Hospital.  Had 
received  0.6  arsphenamine  at  the  clinic  on  Jidy  18. 
Examination  on  re-entrance  showed  slight  though 
definite  increase  in  size  of  the  tumor.  Its  character 
otherwise  was  unchanged.  July  24,  arsphenamine 
0.6  intravenously.  July  26,  blood  pressure  125/75. 
The  probability  of  malignancy  was  explained  to  the 
patient   and   his   consent   to   operation   obtained. 

Operation,  July  27.  An  incision  was  made  over 
the  external  inguinal  ring,  the  spermatic  cord  and  its 
accompanying  vessels  picked  up  and  the  tumor 
delivered  from  the  scrotum.  On  section  the  tumor 
proved  to  be  a  teratoma  of  the  testicle.  The  patient 
was  turned  on  his  side  and  the  radical  operation 
immediately  undertaken.  A  large  metastatic  gland 
which  was  quite  adherent  to  the  vena  cava  was  found 
just  under  the  lower  pole  of  the  right  kidney. 
Photograph  of  specimen  removed  is  shown  in 
Figure  10.  Condition  of  patient  on  leaving  operating 
room,  fair. 

July  28,  patient  feels  very  sore  day  after  operation. 
The  wound  is  clean.  The  drain  has  oozed  considera- 
ble blood.  August  I ,  rubber  drain  removed.  August 
4,  stay  sutures  removed.  Several  small  stitch  in- 
fections were  touched  with  iodine.  August  5,  stitches 
removed.  Drainage  at  several  points  along  incision. 
Wound  was  closing  partly  per  primam  and  partly  by 
second  intention.  General  condition  of  patient  good. 
August  14,  condition  of  patient  splendid.  Wound 
almost  healed.  August  18,  the  patient  is  having 
pain  over  chest  on  both  sides  near  clavicle  and  also 
over  precordia.  No  dullness  to  percussion.  A  fine 
crepitus  is  audible  on  expiration  over  small  area  just 
mesad  to  left  nipple.  The  pulse  is  regular  but  p)oorly 


sustained.  The  dressings  were  changed.  A  small 
bleb  containing  serum  was  opened  and  treated  with 
iodine.  August  24,  the  patient  was  discharged.  His 
condition  is  excellent.  The  wound  healed  as  shown 
in  photograph,  Figure  13.  The  patient  is  to  report 
to  clinic  for  antiluetic  treatment.  He  was  last  seen 
in  my  office  September  20,  1918,  at  which  time  he 
was  in  excellent  condition,  with  no  abdominal  masses. 

Pathologic  report.  Teratoma  testis  with  extensive 
metastases  to  large  lymph  gland.  Other  tissues 
negative  for  metastases. 

Cask  4.  V.  S.  P.,  age  29,  male,  referred  by  Major 
Chidester.  His  health  is  excellent.  He  had  pneu- 
monia at  7,  typhoid  at  13,  no  operations.  He  denies 
venereal  disease.  About  March  i,  1918  the  patient 
noticed  that  the  right  testicle  which  was  somewhat 
undersized  up  to  that  time  started  to  grow  rapidly 
to  the  size  of  a  lemon  and  was  diagnosed  hydrocele. 
There  was  considerable  dragging  pain  and  it  inter- 
fered with  walking.  He  was  sent,  for  hydrocele 
operation,  to  Dr.  Chidester,  who  found  a  solid  tumor 
upon  exposure  and  on  account  of  not  having  patient's 
consent  did  not  do  a  castration. 

Physical  examination  shows  a  man  weighing  210 
pounds;  general  condition  good.  Eyes:  myopia 
20/70;  ears,  normal;  skin  and  mucous  membrane 
negative;  slight  bilateral  inguinal  adenopathy; 
vascular  system,  negative;  blood  pressure,  122-80; 
heart,  normal  size,  no  murmurs,  tones  good;  lungs, 
chest  well  formed,  good  resonance,  no  riles.  Abdo- 
men, negative,  no  masses  palpable.  Nervous  system 
normal.  Wassermann,  negative.  In  the  right  side 
of  the  scrotum  is  a  tumor  about  7x10  centimeters 
involving  testicle.  It  is  hard,  rounded,  but  presents 
no  areas  of  fluctuation  and  does  not  transmit  light. 
The  skin  over  it  is  freely  movable.  Vas  deferens  is 
not  thickened.  Epidid3anis  is  localized  at  back  of 
mass.  Left  testicle,  negative.  Jidy  14,  191 8,  he  was 
given  prevocative  arsphenamine.  Wassermann,  July 
20, 1918,  again  negative.  The  probabilities  of  tumor 
were  explained  to  patient  and  consent  to  operation 
obtained. 

Castration  was  performed  through  a  high  inguinal 
incision.  The  tumor  was  immediately  opened  and 
showed  uniform  transformation  into  tumor  tissue 
with  more  or  less  extensive  areas  of  hemorrhagic 
necrosis  throughout.  It  differed  from  all  three  former 
tumors  in  its  soft,  pulpy  consistency  and  uniform 
greyish  character. 

No  testicular  tissue  could  be  seen.  Diagnosis  of 
seminome  was  made  and  radical  operation  immediate- 
ly undertaken.  A  very  large  gland  was  removed,  as 
in  the  two  previous  cases,  from  the  surface  of  the 
vena  cava  and  aorta  about  3  centimeters  below  the 
renal  pedicle.  This  growth  was  quite  adherent  but 
was  successfully  removed  together  with  all  spermatic 
vessels  fascia,  fat,  and  lymphatics  in  one  piece. 
Figure  14.  It  was  in  this  case  that  the  dissection  was 
considerably  helped  by  tying  the  spermatic  vessels  at 
points  close  to  the  aorta  and  renal  vein  and  stripping 
from  above  downward  to  the  adherent  gland  area 
to  meet  the  previous  dissection  from  below  upward. 
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The  patient  made  an  absolutely  uneventful 
recovery  and  was  last  seen  in  my  office  September 
lo,  1 918.  There  were  no  abdominal  masses  palpable 
and  general  condition  was  excellent. 

Pathologic  report.  Seminal  epithelioma  with  exten- 
sive metastases  to  large  lumbar  l3anph  gland.  Other 
tissues  negative  for  metastases. 

Case  5.  ^E.  S.,  age  30;  plumber.  Except  for 
diphtheria  as  a  boy^  the  patient  has  always  been 
healthy.  About  the  end  of  July  or  beginning  of 
August,  1 914,  he  struck  his  right  testis  with  a  hammer 
while  at  work.  He  became  faint  and  sick  but 
continued  to  work  after  a  few  minutes  of  rest.  The 
testis  was  tender,  but  not  swollen  nor  discolored. 
Within  a  few  days  it  swelled  up  to  about  half  its 
present  size  (that  of  a  small  list),  remained  stationary 
for  a  month,  then  slowly  grew  to  its  present  size. 
He  has  gained  six  pounds  since  the  accident,  feels 
well,  but  is  alarmed  over  the  swelling. 

October  26, 1914.  Examination  shows  a  well  built 
man.  Internal  organs  normal.  In  the  right  scrotum 
there  is  a  pear-shaped,  soft,  fluctuating  swelling 
the  size  of  a  small  fist,  not  tender,  not  translucent. 
The  diagnosis  of  hsematocele  was  made. 

October  27,  1914.  Operation  at  the  German  Hos- 
pital by  Dr.  EUoesser.  A  low  inguinal  incision  under 
novocaine  anaesthesia  showed  a  smooth,  soft,  greyish- 
white  tumor  of  the  testicle,  which  was  covered  with 
dilated  vessels.  The  cord  was  temporarily  tied  and 
the  tumor  incised.  The  section  showed  a  greyish 
nodular  tumor  whose  substance  was  interspersed 
with  haemorrhages.  The  diagnosis  was  made  of  a 
malignant  tumor,  and  this  having  been  explained  to 
the  patient  a  high  castration  was  done.  The  cord 
was  severed  above  the  external  ring  at  its  entrance 
below  the  peritoneum.  November  10,  the  stump  of 
the  cord  is  felt  as  a  hard  mass  the  size  of  a  walnut 
leading  up  from  which  the  cord  is  hard  and  the  size 
of  a  lead  pencil,  suspicious  of  a  carcinomatous 
infiltration.   Re-operation  is  decided  upon. 

On  November  20,  the  patient  was  re-operated 
upon.  Dr.  Rixford  assisting.  The  incision  follows 
the  iliac  crest  from  the  upper  end  of  the  scar  at  the 
external  inguinal  ring  to  the  lateral  border  of  the 
quadratus  lumborum.  The  peritoneum  is  separated 
from  the  posterior  abdominal  wall  and  the  spermatic 
vessels,  which  remain  attached  to  it,  dissected  from 
it.  They  are  soft  and  seem  normal.  Careful  examin- 
ation of  the  vena  cava  and  the  aorta,  and  the  terri- 
tory between  the  ureter  and  the  vena  cava  reveals 
but  one  small  gland  half  the  size  of  a  bean,  situated 
high  up,  where  the  vessels  enter  the  right  renal 
vein.  The  gland  is  extirpated  and  the  vessels  tied  off 
below  and  above  and  removed.  The  patient  is 
turned  onto  his  back  and  the  scar  of  the  castration 
excised  together  with  the  adherent  cord.  From  the 
infiltrated  cord  a  nerve  runs  to  the  psoas  muscle 
(spermatic  branch  of  the  genitofemoral)  which  is 
excised  to  its  point  of  entrance  into  the  muscle.  The 
vas  is  resected  to  where  it  turns  back  of  the  bladder, 

^  I  wish  to  thank  Dr.  L.  L.  EUoesser,  San  Francisco,  for  the  notes  of 
this  case  and  his  courtesy  in  allowing  me  to  publish  them. 


about  2}4  inches  being  removed.  There  was  no 
bleeding  from  the  retroperitoneum  and  but  little 
oozing  from  the  muscles.  The  exposure  was  ex- 
cellent. The  ureter  appeared  running  through  the 
fat,  but  was  not  touched.  A  small  cigarette  drain 
was  placed  behind  the  peritoneum  and  the  rest  of 
the  wound  closed  in  layers  with  silk  and  silkworms- 
gut.  The  incision  was  infiltrated  with  novocaine, 
and  ether  was  given.  The  patient's  condition  after 
operation  was  surprisingly  good  until  evening,  when 
after  an  attack  of  vomiting  he  had  a  retroperitoneal 
haemorrhage.  He  became  alarmingly  anaemic  and  his 
pulse  rate  remained  high  for  weeks  after.  On 
November  27,  the  sutures  were  removed  and  about 
a  pint  of  dark  blood  and  blood  clots  were  released 
from  the  wound.  Following  this  there  was  some 
infection  in  the  wound,  but  it  finally  healed  without 
a  hernia. 

The  patient  has  been  examined  repeatedly  follow- 
ing operation;  on  January  28,  19 18,  he  was  in  good 
health  and  working  hard  at  his  trade.  He  was 
shown  to  the  Coimty  Medical  Society  in  March,  1918. 
There  is  no  sign  of  recurrence  3^  years  after  opera- 
tion. 

Pathologic  report  by  Wm.  Ophuls,  Stanford: 
"Sections  of  tumor  show  tissue  consisting  almost 
entirely  of  very  large  round  polygonal  ceU  with  large 
deeply  staining  vesicular  nuclei.  The  masses  of  ceUs 
are  imperfectly  subdivided  by  thin  connective- 
tissue  partitions  in  which  there  are  large  blood- 
vessels. In  sections  from  the  proximal  end  of  cord 
one  finds  in  the  vicinity  of  some  of  the  nerves  small 
accumulations  of  large  cells  which  to  my  mind  are 
very  suspiciously  like  tumor  cells. " 

As  an  illustration  of  the  t3^e  of  malignancy 
unsuitable  for  radical  surgery  the  foUowmg 
case  is  reported: 

Case  6.  Age  37;  single.  Two  months  ago  the 
patient  noticed  that  his  right  testis  was  beginning  to 
swell.  He  had  always  noticed  that  the  right  testis 
was  somewhat  larger  than  the  left  one.  The  increase 
in  size  came  on  rather  abruptly  accompained  by  a 
slight  dull  pain.  Growth  was  not  associated  with 
traumatism.  At  about  the  time  that  the  testis 
began  to  enlarge,  pain  in  left  lumbar  region  often 
referred  down  into  the  scrotum  was  experienced. 
This  pain  is  most  severe  when  he  is  standing  and 
disappears  upon  sitting  down.  During  the  last  2 
weeks  there  has  been  occasional  pain  in  the  region  of 
the  left  hip.  There  is  no  recent  change  in  the  appear- 
ance or  size  of  the  left  testis.  Sexual  desire  and  pow- 
er normal. 

For  the  past  2  weeks  nycturia  (3-4)  has  been 
present,  and  within  2  or  3  dajre  he  has  experienced 
considerable  diflSctdty  in  voiding.  There  is  no 
burning  on  urination;  no  incontinence.  He  has  lost 
25  pounds  in  last  2  months.  His  appetite  is  good, 
bowels  regular. 

Physical  examination  shows  a  well  developed  and 
fairly  well  nourished  man.    Ambulatory.    He  has 
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dilated  veins  over  cheeks.  Sclerae  negative.  Mucous 
membranes  negative.  Hypertrophied  submaxiUary 
lymph  glands.  Posterior  cervicals  and  epitro- 
chlears  palpable.  Hair,  scalp  and  nose  negative. 
Pupils  of  eyes  equal,  regular,  react  to  light  and 
distance.  Deaf  in  left  ear.  Teeth  poorly  kept. 
Tongue  protrudes  in  midline  without  tremor.  Chest 
well  developed.  Right  chest  more  prominent  than 
left.  Movements  equal.  Lungs  negative.  Heart 
normal  in  outline,  sounds  good,  quality,  regular. 
No  murmurs  audible.  Spleen  not  palpable,  kidneys 
not  palpable.  Few  dilated  venules  over  cervical 
region.  Prominence  of  ribs  on  left  side.  Immobility 
of  lumbar  spine  on  flexion,  extension,  and  lateral 
movements.  Extremities  negative.  Reflexes  normal. 
In  the  right  epigastrium  can  be  felt  large  hard  nodu- 
lar masses,  located  midway  between  imibilicus  and 
symphysis  and  extending  under  the  border  of  the 
rectus.  The  glands  on  the  right  immediately  at  the 
external  inguinal  ring  are  large  and  firm.  The 
superficial  inguinal  glands  are  small  and  the  deep 
ingufhals  are  not  enlarged.  Superficial  inguinals  are 
similar  to  those  on  right. 

Genitalia:  right  side  of  scrotum  is  occupied  by  a 
hard  tumor  mass  roughly  cone-shaped,  with  the 
apex  at  the  right  external  inguinal  ring.  The  mass 
is  not  tender,  nor  lobulated  nor  is  there  any  distinct 
separation  of  the  mass  into  different  portions,  but 
there  seems  to  be  a  slight  change  in  contour  at  about 
its  center.  The  skin  is  normal  over  it.  No  fluctuation 
present.  Does  not  transmit  light,  cannot  be  reduced 
into  abdomen.  The  epididymis  is  palpable  and  seems 
to  be  thickened.  In  the  cord  and  about  2  centimeters 
from  the  mass  is  a  small  nodule  2  centimeters  in 
diameter  attached  to  the  cord,  not  tender.  Dimen- 
sions of  the  mass  12  centimeters  long,  7.5  centi- 
meters in  width  and  24  centimeters  at  its  greatest 
circumference.  Wassermann  negative.  X-ray  of 
epigastrium  negative.  Prostate  normal  size.  Seminal 
vesicles  not  palpated.  Suggestion  of  a  mass  on 
right  side,  can  just  feel  a  slight  fuUnesswith  tip  of 
finger.  Orchidectomy  with  removal  of  inguinal 
glands. 

Diagnosb:  mixed  tumor  right  testicle  with  retro- 
peritoneal metastases. 

Condition  of  patient  on  discharge  from  hospital: 
There  is  still  an  open  wound  with  some  slough  and 
discharge.  The  skin  is  somewhat  reddened  about  it. 
The  metastases  (tumor  masses)  in  the  epigastrium 
remain  about  the  same.  The  patient  has  lost  i^ 
pounds  since  entry.   Discharged  February  20,  191 7. 

Subsequent  history:  This  patient  was  seen  in  the 
dispensary  on  several  occasions  during  the  next  few 
weeks.  He  continued  to  lose  weight  and  the  ab- 
dominal masses  gradually  enlarged.  Death  occurred 
two  months  after  castration. 

Autopsy:  Enormous  metastatic  tumor  masses  in 
the  pre-aortic  retroperitoneal  space,  and  nodules  in 
the  liver  and  lungs  with  same  histologic  picture  as 
testicular  tumor. 

Pathologic  report.  Mixed  tumor  of  testicle,  ma- 
lignant. 


It  has  been  possible  in  each  one  of  these 
five  cases  to  perform  a  clean  complete  removal 
of  the  primary  lymph  zone  of  the  testicle.  No 
great  operative  diflSculties  were  encoimtered. 
A  large  metastatic  gland  was  removed  from 
the  surface  of  the  vena  cava  in  two  of  the 
cases  with  some  diflSculty  on  account  of 
adhesions  and  numerous  small  blood-vessels. 
In  Case  5  only  was  there  an  operative  haemor- 
rhage that  could  not  be  immediately  controlled. 

Convalescence  in  each  case  has  been  practi- 
cally uneventful.  The  only  complication  has 
been  a  phlebitis  (Case  i)  of  the  opposite  leg 
which  has  cleared  up  completely. 

These  cases,  furthermore,  give  definite 
and  indisputable  confirmation  of  Most's 
studies  of  the  testicular  lymph  zone.  In 
three  cases  (2,  3,  and  4)  an  enormous  lymph 
gland  was  removed  from  off  the  vena  cava  just 
below  the  renal  pedicle.  In  each  gland  definite 
metastases  were  present.  Careful  pathologic 
study  has  failed  to  discover  metastatic  growth 
in  other  lymph,  vascular  or  fascial  tissues 
removed  in  these  cases.  Nevertheless  the 
finding  of  timior  cells  along  the  nerve  trunks 
of  the  cord  in  Case  5  is  most  significant.  The 
difficulty  of  microscopic  recognition  of  early 
lymph  metastasis  is  well  known.  And  although 
no  metastasis  has  been  found  in  the  tissues 
of  Case  I,  it  does  not  necessarily  follow 
that  simple  orchidectomy  would  have  sufficed. 
Numerous  lymph  areas  which  correspond  to 
the  primary  metastatic  lymph  zone,  so  well 
established  experimentally  and  clinically, 
were  removed.  Their  removal  offers  100 
per  cent  safety  by  Bloodgood's  criteria.  A 
cure  in  anyone  of  Cases  2,  3,  4  or  5  will  have 
been  due  directly  to  the  early  and  radical 
removal  of  metastatic  growths.  The  pathology 
of  these  tumors  and  their  metastases  is  of 
interest.^  Only  one  (Case  4)  is  a  pure  seminal 
epithelioma  (seminome),  the  other  four  being 
typical  teratomata  (teratome).  The  observa- 
tion of  Dr.  Ophuls  of  tumor  cell  metastasis 
along  a  nerve  trunk  of  the  cord  in  Case  5  has 
special  significance.  This  mode  of  trans- 
ference has  been  long  recognized  as  not  in- 
frequently occurring  in  tiunors  elsewhere,  as 
in  tiunor  of  the  jaw. 

*  It  is  proposed  to  give  a  detailed  pathologic  study  of  these  tumors  in 
collaboration  with  Drs.  Rusk  and  Bartlet  particularty  with  reference 
to  their  surgical  pathology. 
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The  coincidence  of  a  strongly  positive 
Wassermann  in  Case  3  emphasizes  the  necessi- 
ty of  close  study  of  all  testicular  gummata 
and  the  wisdom  of  advising  castration  for 
purposes  of  diagnosis  in  all  instances  of  doubt. 

CONCLUSIONS 

1.  The  radical  operation  for  teratoma 
testis  is  justified  in  suitable  cases  by  the  high 
mortality  following  simple  castration;  by  the 
definite  experimental  and  surgical  demarca- 
tion of  the  primary  lymph  zone,  and  by  the 
possibility  of  the  clean  and  complete  removal 
of  this  zone. 

2.  The  radical  operation  is  neither  tech- 
nically difficult,  dangerous  nor  mutilating  as 
is  proven  by  the  fact  that  it  has  been  success- 
fully performed  and  the  primary  l)anph  zone 
completely  removed  in  five  cases  of  teratoma 
testis  without  a  single  troublesome  operative 
or  postoperative  complication. 

3.  These  five  surgical  successes  indicate 
that  the  mortality  from  this  seemingly  exten- 
sive operation  should  be  little  if  any  greater 
than  that  following  castration.  All  five  cases 
enjoy  perfect  health  now  9  months,  yj^ 
months,  4  months,  3  months,  2  months  and 


3   years  and  6  months,  respectively,  since 
operation. 

4.  The  ultimate  result  in  these  five  cases 
cannot  be  known  for  years.  But  the  finding 
in  four  cases  of  metastatic  timior  tissue  in  the 
lymph  areas  radically  removed  demonstrates 
the  uselessness  of  simple  castration  and  the 
necessity  of  radical  surgery.  A  cure  in  any 
one  of  the  four  certainly,  and  possibly  of  the 
fifth,  will  have  been  directly  due  to  the  early 
and  clean  removal  of  the  gland-bearing  area. 
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case  died  of  "abdominal  cancer"  9  years  and  7 
months;  and  another,  8  years  after  castration  which 
indicates  that  a  3  and  4  year  time  limit  are  too  short. 
The  series  gives  a  certain  mortality  of  87  per  cent. 
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SPLENECTOMY  IN  DISEASES  OF  THE  SPLEEN 
Reporting  Four  Operative  Recoveries 

By  £.  M.  PRINCE,  M.D.,  Birmingham,  Alabama 

Gynecologist  and  Surgeon,  South  Highlands  Infirmary 


OF  the  many  diseases  which  seem  to  de- 
pend on  some  disordered  secretion  from 
the  spleen,  none  is  more  interesting 
than  Banti's  disease:  (i)  because  its  pathology 
is  not  understood  and  leaves  a  wide  field  for 
speculation  and  a  wider  one  for  experimental 
study;  (2)  because,  while  we  are  not  familiar 
with  the  pathology  of  this  condition,  we  do 
know  how  this  condition  may  be  relieved.  The 
results  from  surgical  interference  are  all  any 
one  could  wish  for  from  any  surgical  operation. 
The  mortality  in  this  condition  is,  or  should 
be,  almost  nil,  if  the  case  i^  properly  studied 
and  the  proper  measures  are  carried  out  for 
the  protection  of  the  patient  before  and 
during  operation.  When  the  patient  is  very 
anaemic,  one  should  not  hesitate  to  obtain  a 
suitable  donor  and  give  the  patient  a  Uberal 
blood  transfusion  by  one  of  the  methods  now 
in  use.  Personally,  I  prefer  the  use  of  the 
whole  unaltered  blood,  either  by  the  direct 
anastomosis  of  the  vessel  from  donor  to 
recipient,  or  by  the  use  of  Kimpton-Brown 
tubes.  The  latter  has  been  much  more 
satisfactory  in  my  hands.  It  is  almost  need- 
less to  add  that  the  donor  should  be  examined 
with  great  care  to  ascertain  that  he  is  free 
from  transmissible  diseases. 

The  use  of  nitrous  oxide  anaesthesia  in  this 
condition  is  also  a  very  important  part  of  the 
technique,  for  it  has  been  so  thoroughly 
proven  that  the  haemolysis  seen  often  aiter 
the  use  of  ether  as  an  anaesthetic,  and  the 
reduction  in  haemoglobin,  is  never  seen  after 
the  use  of  nitrous  oxide.  Also  for  the  past 
five  years  I  have  used  a  slight  mixture  of  pure 
CO2  gas,  prepared  by  the  Ohio  Chemical 
Company,  with  the  gas  oxygen.  This  accom- 
plishes two  purposes:  (i)  stimulates  the  pa- 
tient, and  (2)  stimulates  the  respiration.  This 
was  suggested  to  my  mind  after  hearing  a 
mostexcellenttalkat  the  Academy  of  Medicine 
in  New  York  by  Yandall  Henderson,  who  had 
gone  deeply  into  the  subject  of  carbon  di- 


oxide as  a  stimulant.  He  reported  several 
cases  in  which  it  seemed  he  had  succeeded  in 
almost  bringing  the  dead  again  to  Ufe,  by  the 
proper  use  of  CO2  gas.  I  have  foimd  it  ex- 
ceedingly valuable  in  anaesthesia. 

The  operation  of  splenectomy  is  usually 
not  a  difficult  one,  although  if  there  are 
adhesions  present  and  the  organ  is  a  large 
one,  it  may  cause  some  anxiety  to  the  sur- 
geon before  he  has  finished  the  operation. 
If  the  pedicle  is  a  very  short  one,  it  will  add 
materially  to  the  difficulty  of  the  operation, 
just  as  wiU  the  same  condition  when  encoun- 
tered in  nephrectomy. 

The  splenic  artery  may  be  ligated  sepa- 
rately, also  the  veins  one  finds  in  the  pedicle. 
I  first  ligate  the  pedicle  en  masse,  and  then, 
after  removal  of  the  organ,  Kgate  separately 
the  vessels,  which  may  readily  be  picked  up 
after  the  organ  is  severed.  I  use  heavy 
catgut  for  all  Kgations,  and  have  never  had 
cause  to  regret  its  use. 

The  operator  should  be  exceedingly  careful 
not  to  injure  the  pancreas,  diaphragm,  colon, 
and  stomach,  as  it  is  possible  by  rough 
handling  to  injure  any  one  of  these  organs. 

Unless  there  have  been  many  adhesions 
broken  up,  accompanied  by  some  oozing, 
which  cannot  be  entirely  controlled,  drainage 
is  unnecessary. 

The  reports  of  the  following  four  cases, 
I  think,  are  of  interest,  because  two  of  them 
I  have  been  able  to  follow  up  for  ten  years. 
One  of  the  remaining  two  I  have  been  unable 
to  locate  after  one  year.  The  last  one  is  a 
recent  case,  of  only  a  few  months.  In  some 
respects  the  blood  after  operation,  has 
presented  many  of  the  usual  phenomena 
reported  by  other  operators;  in  some  other 
respects  it  had  differed  materially. 

Case  i.  F.  D.,  male,  age  26  born  in  Sicily. 
The  family  history  is  negative.  The  patient  had 
been  a  farmer  by  occupation,  a  hard  worker,  and 
had  never  used  alcohol.    He  had  always  been  a 
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Case  4.    Spleen  ijK  by  ig^i  inches.     Weight  13^  pounds. 


hearty  eater.  He  came  to  America  two  years  ago. 
His  past  illness  consisted  in  periodic  attacks  of 
malaria.  As  a  young  man  in  Sicily  he  bad  a  spell 
of  fever  lasting  about  four  weeks.  Six  years  ago  he 
was  rejected  by  military  authorities  in  his  native 
countiy  on  account  of  a'large  tumor  in  the  left 
side.  Up  to  this  time  the  patient  says  he  knew 
nothing  of  the  existence  of  the  tumor.  He  thinks 
he  had  smallpox  at  iq  years  of  age.  The  patient 
thinks  be  has  been  growing  weaker  for  years,  but 
only  consulted  a  doctor  two  months  ago  for  severe 
pain  in  the  left  side  over  the  region  of  the  tumor. 
This  pain  would  run  upward  toward  the  left  shoulder. 
The  boweb  moved  regularly.  He  has  bad  occasional 
hemorrhages  from  the  bowels  which  he  supposed 
to  be  "internal  piles,"  also  one  or  two  severe  haemor- 
rhages from  the  lungs,  or  stomach.  On  examination 
the  patient's  lungs  and  heart  were  found  normal. 
The  liver  was  very  slightly  enlarged,  and  freely 
movable.  There  was  no  tenderness  over  the  gall- 
bladder or  appendix.  The  kidneys  were  not  tender, 
and  both  could  be  located  in  the  proper  place.  A 
large  mass  was  felt  in  the  left  hypochondriac 
region  which  also  extended  deeply  into  the  left 
lumbar  region.  The  mass  could  be  seen  to  glide 
under  the  anterior  abdominal  wall  on  deep  inspira- 
tion and  expiration,  but  seemed  to  be  firmly  fixed 
posteriorly,  and  was  quite  tender  on  palpatioD  and 
percussion.  The  urine  was  negative.  Taking  into 
consideration  the  blood  picture  and  hbtory,  a 
diagnosis  of  Banti's  disease  or  splenic  anemia  was 
made  and  operation  advised. 

Operation.  Gas-oxygen  anxsthesia  was  used. 
An  incision  about  S  inches  long  was  made  beginning 
under  the  costal  margin  near  the  ninth  costal 
cartilage  and  extending  downward  and  outward 
for  about  eight  inches.  The  enlarged  spleen  was 
exposed. 

Externally  many  adhesions  were  found  to  exist 
between  this  organ  and  the  abdominal  wall.  The 
adhesions  throughout  were  found  to  be  plentiful 
and  the  bleeding  very  troublesome  as  every  denuded 
area  seemed  to  weep  blood.  Where  the  adhesions 
were  broken  up  between  spleen  and  lateral  abdominal 
waU  it  became  necessary  to  leave  in  two  hot  abdom- 
inal packs  in  order  to  control  the  oozing. 


His  convalescence  was  uneventful  except  for 
two  elevations  of  temperature  due  to  the  formation 
of  stitch  abscesses. 

The  spleen  weighed  56  ounces.  The  report  of 
J,  S.  McLester  on  the  pathologic  findings  is  ap- 
pended; 

"  The  organ  is  firmer  than  normal,  cuts  veiy  hard, 
is  normal  in  color,  .and  has  a  greatly  thickened 
capsule. 

"In  the  interior  of  the  organ  is  a  cavity  about  the 
size  of  a  hen's  egg.  Smears  made  from  the  contents 
of  this  cavity  show  softened  splenic  pulp  and  pus. 
Cultures  made  from  this  pus  gave  the  typhoid 
bacillus  in  pure  culture.  This  organism  was  identi- 
fied by  E.  M.  Mason,  State  Bacteriologist. 

"  Microscopic  sections  made  from  the  organ  show 
great  increase  in  the  size  and  number  of  the  fibrous 
trabemilie.  The  fibrous  framework  seems  to  be 
enormously  hypertrophied.  The  parenchyma  cells 
are  increased  in  size  and  number,  and  the  glomeruli 
can  be  distinguished  only  with  difficulty.  Irregu- 
larly defined  patches  of  pigmentation  are  seen. 
There  seems  to  be  some  swelling  and  proliferatioD 
of  the  endothelial  cells  of  the  cavernous  veins. 

"Diagnosis.   Chronic  interstitial  splenitis." 

The  following  blood  picture  of  this  case  is 
interesting: 

Examination  0}  blood  before  operation.  AugusI 
33,  itjog:  White  blood  count  1,700,  red  blood  count 
3,400,000,  hemoglobin  s<^  P^r  cent.  August  16, 
igog:  white  blood  count  1,800,  red  blood  count 
2,roo,ooo,  haemoglobin  45  per  cent.  Blood  pressure 
irs-   Malaria,  negative;  Widal,  ne^tive. 

Unfortunately  the  record  of  differential  count 
before  operation  was  lost,  therefore,  it  cannot  be 
given  accurately  and  is  omitted  from  this  report. 

Examination  of  blood  after  operation.  August 
38,  igog:  white  blood  count  1,700,  red  blood  count 
2,850,000,  hjemoglobin  60  per  cent,  polymorpho- 
nuclears 64  per  cent,  large  mononuclears  7  pwcent, 
small  mononuclears  13  per  cent,  eosinophiles  17 
percent.  Blood  pressure  95.  September  1:  white 
blood  count  35,800,  red  blood  count  a,g40,ooo, 
hemoglobin  70  per  cent,  polymorphonuclears  68 
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per  cent,  large  mononuclears  ii}4  per  cent,  small 
mononuclears  6}4  per  cent,  eosinophiles  14  per  cent. 
Blood  pressure  120. 

September  3:  white  blood  count  12,000,  red 
blood  count  4,000,000,  haemoglobin  70  per  cent, 
polymorphonuclears  88  per  cent,  large  mononuclears 

4  per  cent,  small  mononuclears  4^  per  cent,  eosino- 
philes 3^  per  cent.   Blood  pressure  115. 

September  11:  white  blood  count  14,000,  red 
blood  count  4,200,000,  haemoglobin  75  per  cent, 
polymorphonuclears  72  per  cent,  large  mononuclears 

5  per  cent,  small  mononuclears  20  per  cent,  eosino- 
philes 3  per  cent. 

September  15:  white  blood  count  17,500,  red 
blood  coimt  4,240,000,  haemoglobin  75  per  cent, 
polymorphonuclears  71  per  cent,  large  mononuclears 
7  per  cent,  small  mononuclears  18  per  cent,  eosino- 
philes 4  per  cent. 

September  30:  white  blood  count  14,000,  red 
blood  count  4,520,000,  small  mononuclears  14  per 
cent,  eosinophiles  2^  per  cent,  haemoglobin  85 
per  cent,  polymorphonuclears  74^  per  cent, 
large  mononuclears  9  per  cent. 

October  10:  white  blood  count  8,000,  red  blood 
count  5,000,000,  haemoglobin  90  per  cent. 

At  this  time  (April  15,  1910)  about  eight  months 
since  operation  the  patient  is  in  perfect  health, 
has  gained  53  poimds  in  weight  and  is  at  work  as 
a  day  laborer. 

The  foregoing  report  was  made  at  time  of 
operation.  This  patient  reported  to  me  several 
times  per  year,  for  seven  years,  and  he  was 
stiU  engaged  as  a  day  laborer  and  his  health 
was  good.  Several  blood  examinations  during 
this  time  showed  his  blood  picture  to  be 
practically  normal. 

Case  2.  Splenic  anaemia.  Mrs.  T.  J.,  white, 
aged  26,  married,  American  bom,  entered  the 
infirmary  November  5,  191 1.  Her  father  died  when 
quite  old  of  some  unknown  cause.  Her  mother  died 
of  "congestive  chill."  Two  brothers  are  dead; 
one  died  in  infancy,  the  other  through  accident. 
She  has  eight  sisters,  all  living  and  in  good  health. 

The  patient  had  jaundice  when  4  years  old,  and 
ai  second  attack  two  weeks  previous  to  entrance 
into  infirmary.  She  does  not  think  she  ever  had  a 
spell  of  fever  of  any  kind  except  following  the  birth 
of  both  her  children.  Menstruation  began  at  14 
years.  It  was  regular,  scanty  and  lasted  for  only 
one  or  two  days,  at  this  time  she  suffered  quite  a 
little  pain.  She  had  been  married  about  five  years, 
and  is  the  mother  of  two  children,  the  oldest  being 
3  years  of  age,  the  youngest  i  year.  The  labors  were 
normal  but  were  followed  by  infection  each  time, 
which  confined  her  in  bed  several  weeks. 

The  present  illness  began  five  years  ago  with 
vomiting  of  blood,  which  was  about  half  a  cupful. 
The  blood  vomited  was  very  dark  red.  Since  this 
time  she  had  vomited  blood  almost  daily  in  smaU 


quantities  up  to  October,  1910,  and  since  then 
about  once  a  month.  She  suffered  no  pain;  the  appe- 
tite was  poor.  The  bowels  moved  from  three  to 
five  times  daily;  there  was  no  blood  in  the  move- 
ments. She  suffered  from  nausea,  headache  and 
vertigo.  She  said  her  temperature  was  usually 
elevated  in  the  afternoon.     She    had  no    cough. 

Examination  revealed  a  very  frail,  anaemic 
woman  whose  ^kin  showed  a  marked  icteroid  hue, 
and  one  would  think  she  had  lost  much  fiesh  during 
the  past  few  months.  She  said  her  weight  now  was 
90  poimds,  and  that  she  had  lost  25  pounds  during 
the  past  year.  Her  limgs  and  heart  were  found  to 
be  negative.  She  had  no  enlarged  glands  in  the 
neck.  The  thyroid  was  not  enlarged.  The  tongue 
was  very  pale,  and  the  gums  and  lips  showed  a 
marked  anaemia.  The  liver  was  uniformly  enlarged 
but  was  freely  movable  on  deep  inspiration.  The 
abdomen  was  very  much  distended  by  a  large  tumor 
which  occupied  the  left  h3rpochondriac  region, 
part  of  the  epigastric,  lumbar  and  the  umbilical 
regions.  The  tumor  was  slightly  tender  from  pres- 
sure and  was  fixed  posteriorly.  The  inguinal  glands 
were  not  enlarged.  The  patient's  feet  and  ankles 
showed  marked  oedema. 

Vaginal  examination  revealed  a  retrodisplaced 
and  fixed  uterus  which  was  quite  tender.  The 
urine  showed  a  trace  of  albumin;  otherwise  it  was 
negative.  Blood  examination  November  5, 191 1,  re- 
vealed: white  blood  count,  5,850;  red  blood  count, 
1,776,000;  haemoglobin,  25  per  cent  (Sahli);  color 
index,  0.89.  Differential  count  revealed  small  lym- 
phocytes, 30.6  per  cent;  mononuclears,  20  per  cent; 
pol3rmorphonudears,  43.6  percent;  eosinophiles,  2.3 
per  cent;  mast  cells,  o  per  cent;  myelocytes,  3.5  per 
cent.  On  account  of  the  long  period  of  years  covered 
by  illness,  the  haemorrhages,  etc.,  a  diagnosis  of 
chronic  splenic  anaemia,  or  Banti's  disease,  was  made 
and  the  patient  was  advised  to  stay  in  the  infirmary 
in  order  to  see  if  she  could  not  be  gotten  in  better 
condition  for  operation.  She  did  not  improve  but 
seemed  to  grow  worse. 

Blood  examination,  November  20, 1911..  revealed: 
white  blood  count,  5,400;  red  blood  count,  1,520,000; 
haemoglobin,  19  per  cent  (Sahli  instrument  used). 
Color  index,  0.65.  Differential  count  revealed: 
small  lymphocytes,  22  per  cent;  mononuclears,  20 
per  cent;  polymorphonuclears,  56.5  per  cent; 
mast  cells,   5  per  cent;  myelocytes,    i   per  cent. 

The  patient  was  dismissed  from  the  infirmary  as 
an  inoperable  case,  November  26,  191 1,  a  blood 
examination  on  this  date  showing  the  same  as  on 
the  2oth.  She  returned  home,  and  under  treatment 
improved  to  some  extent  and  was  returned  for 
oi)eration,  March  17,  191 2.  Her  condition  at  this 
time  was  not  good,  but  was  somewhat  more  favor- 
able for  surgical  interference.  The  blood  examina- 
tion at  this  time  revealed:  white  blood  count,  4,500; 
red  blood  count,  2,500,000;  haemoglobin,  45  per 
cent.  Her  temperature  on  admission  was  normal, 
pulse  78,  volume  poor.  The  urine  contained  al- 
bumin.   She  was  prepared  for  operation  for  the 
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following  morning,  and  under  nitrous  oxide  and 
oxygen  anaesthesia  the  large  spleen  was  removed. 
It  weighed  48^  ounces.  Many  adhesions  were  en- 
coimtered  and  the  bleeding  gave  some  trouble,  but 
the  patient  left  the  operating  table  in  good  condition. 
The  temperature  rose  at  once  to  103.8®,  pulse  132, 
but  they  both  came  down  to  normal  in  a  few  days. 
For  some  days  the  patient  would  have  a  distinct 
rise  of  temperature,  but  the  pulse  remained  normal 
or  nearly  so,  even  when  one  of  the  sharp  rises  of 
temperature  would  indicate  that  we  had  trouble. 

The  blood  picture  after  operation  was  interesting. 
The  examination  was  by  Dr.  McLester. 

Blood  counts.  March  21,  191 2:  white  blood  count 
11,200,  red  blood  count  11,900,000,  haemoglobin  45 
per  cent.  Differential  count,  500  cells  counted: 
polymorphonuclears  75  per  cent,  small  mononu- 
clears 9  per  cent,  large  mononuclears  3  per  cent, 
eosinophiles  12  per  cent,  transitionals  0.3  per  cent, 
nucleated  reds  0.4  per  cent,  basophiles  0.3  per  cent. 

March  29,  191 2:  white  blood  count  18,000, 
red  blood  count  3,000,000,  haemoglobin  55  per  cent. 
Differential  count,  500  cells  counted:  polymorpho- 
nuclears 78  per  cent,  small  mononuclears  15  per 
cent,  large  mononuclears  i  per  cent,  transitionals 
I  per  cent,  eosinophiles  5  per  cent. 

April  8,  1 91 2:  white  blood  count  37,700,  red 
blood  count  3,500,000,  haemoglobin  70  per  cent. 
Differential  count,  500  cells  counted:  polymorpho- 
nuclears S6  per  cent,  small  mononuclears  11  per 
cent,  large  mononuclears  i  per  cent,  eosinophiles  2 
per  cent. 

April  15,  1 91 2:  white  blood  count  17,000. 

April  20,  191 2:  white  blood  count  10,000. 

The  characteristic  blood,  findings  in  splenic 
anaemia  are  a  leukopenia  and  anaemia  of  the  sec- 
ondary type. 

The  patient  was  dismissed  from  the  infirmary, 
April  14,  1 91 2,  very  much  improved. 
V  January,  19 13,  a  report  from  the  patient  was  to 
the  effect  that  she  had  gained  about  30  pounds 
and  that  her  health  was  perfect. 

Pathologic  report  by  Dr.  James  S.  McLester: 
"The  spleen  weighs  48^  ounces  and  measures 
lof^  by  6yi  by  3^  inches.  Its  surface  is  smooth 
and  glistening  and  is  perhaps  a  little  darker  in 
color  than  the  normal  spleen. 

"The  fibrous  capsule  is  very  much  thickened. 
The  cut  surface  shows  very  distinctly  the  fibrous 
trabecidae.  Microscopic  examination  shows  that 
the  capsule  is  greatly  thickened  and  that  there  is 
some,  though  not  marked,  increase  of  the  fibrous 
reticiilum. 

"No  proliferation  of  the  endothelial  cells  can  be 
noted.  The  malpighian  bodies,  while  smaller  than 
usual,  are  well  preserved. 

"The  most  striking  feature  of  the  microscopic 
picture  is  the  great  number  of  eosinophiles.  These 
cells  are  very  frequent  and  are  scattered  evenly 
throughout  the  tissue.  An  average  of  about  eight 
is  seen  to  the  field  (section  of  6  to  8  microns,  Winkel 
3  millimeters  objective  and  No.  3  ocular)." 


The  great  number  of  eosinophiles,  suggests 
Hodgkin's  disease.  On  the  other  hand,  the 
clinical  history,  the  complete  absence  of 
glandular  enlargement  elsewhere,  the  increase 
in  the  fibrous  elements  and  the  absence  of 
endothelial  growth  point  to  the  splenomegaly 
seen  in  Banti's  disease.  In  the  light  of  our 
knowledge,  I  think  we  are  forced  to  place 
this  spleen  in  the  latter  class. 

This  case  I  followed  for  a  short  time,  and 
she  recovered  entirely,  but  I  was  unable  to 
get  her  to  ever  return  to  the  infirmary  for 
examination.  If  this  case  was  again  to  be 
handled  by  me,  I  would  certainly  give  one 
or  more  blood  transfusions,  but  at  the  time 
this  case  was  operated  upon  we  were  not 
using  blood  transfusion.  I  think  it  unusual 
this  case  recovered,  as  she  was  certainly  a 
poor  operation  risk. 

Case  3.  Female,  age  29.  Complaint,  large  mass 
in  left  side  and  general  bad  feeling.  The  family 
history  is  negative.  The  patient  has  been  in  poor 
health  for  past  five  years  or  longer.  She  had  jaundice 
when  five  years  old.  She  had  haemorrhage  from 
bowels  in  1914.  She  sleeps  poorly  and  has  lost  18 
pounds  during  the  past  year.  She  noticed  a  mass 
in  the  left  side  five  years  ago  and  this  had  continued 
growing  since  that  time.  She  is  the  mother  of  five 
children,  the  youngest  2  years  of  age.  She  men- 
struates every  28  days,  very  profusely.  Upon 
examination  we  find  a  frail  woman  weighing  about 
100  pounds.  She  looks  anaemic  and  quite  weak. 
Her  chest  is  negative  with  the  exception  of  a 
regxurgital  murmur,  though  this  is  fully  compen- 
sated and  seems  to  be  giving  no  trouble. 

Abdominal  examination  reveals  a  large  tumor  in 
the  left  hypochondriac  region  which  could  be 
readily  recognized  as  the  spleen.  There  were  no 
enlarged  glands  about  the  body.  The  temperature 
and  pulse  were  normal. 

The  blood  examination  shows:  white  blood  count 
6,000,  red  blood  count  2,850,000,  haemoglobin  50 
per  cent.  Dififerential  count  showed:  smaU  lymph 
30  per  cent  mononuclears  20  per  cent,  polymorpho- 
nuclears 44  per  cent,  eosinophiles  3  per  cent,  myelo- 
cytes 3  per  cent. 

The  urine  was  negative. 

The  diagnosis  of  Banti's  disease  was  made  in 
this  case  and  operation  advised.  Nitrous  oxide- 
oxygen  anaesthesia  was  used  and  a  spleen  weighing 
58  ounces  was  removed.  The  operation  was  quite 
easy  as  no  adhesions  were  encoimtered  and  the 
pedicle  was  of  sufficient  length  to  permit  of  its  easy 
delivery.  The  patient  made  an  uninterrupted  re- 
covery and  returned  home  on  the  fourteenth  day. 
The  report  from  her  from  time  to  time  was  that 
she  was  constantly  improving,  and  fourteen  months 
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from  the  time  of  operation  I  received  from  her 
husband  a  letter  from  which  I  quote:  "You  will 
probably  be  interested  to  know  that  we  had  a 
7^-pound  boy  born  last  night.  Baby  and  mother 
doing  well.  Mrs.  H.  is  enjoying  better  health  now 
than  she  has  in  seven  years,  etc.'' 

She  remained  in  fine  health  until  the  latter  part 
of  191 7 »  when  she  committed  suicide  by  shooting 
herself.  Cause  of  act  unknown  as  she  seemed  well 
and  happy. 

Case  4.  Male,  age  s^-  Occupation,  farmer  and 
coal  miner.  The  patient  complains  of  very  large 
tumor  in  the  left  side.  The  family  history  is  nega- 
tive. The  past  history  is  negative,  except  for  an 
attack  of  jaundice  in  1898.  He  has  always  been 
healthy  until  six  years  ago,  when  he  first  noticed 
this  tumor. 

At  the  present  time  he  complains  of  dyspnoea 
and  palpitation  of  the  heart.  He  says  he  has 
spit  blood  several  times.  He  has  lost  much  weight; 
he  thinks  about  30  pounds  during  the  past  year. 

Upon  examination  his  chest  is  negative.  There 
are  no  enlarged  glands  anywhere  about  the  body. 
A  very  large  tumor  can  be  felt  that  fills  the  entire 
abdomen,  but  one  can  make  out  the  splenic  notch 
and  it  seems  to  be  the  spleen.  The  white  blood  count 
is  2,100;  red  blood  count  2,825,000;  haemoglobin  60; 
polymorphonuclears  66  per  cent;  small  lymphocytes 
27  percent;  large  lymphocytes  6  per  cent;  basophiles 
I  per  cent.   The  urine  was  negative. 

The  diagnosis  of  Banti's  disease  was  made  and 
patient  operated  upon  the  following  morning. 
Gas-oxygen  anaesthesia  was  used.  Owing  to  the 
size  of  the  tumor  and  shortness  of  the  pedicle  it 
was  quite  a  difficult  operation.  Some  adhesions 
were  encountered,  which  bled  rather  freely  when 
they  were  severed.  The  patient  left  the  operating 
table  in  good  condition  and  made  an  uninterrupted 
convalescence.  The  spleen  weighed  i^yi  pounds 
after,  all   the   blood   was   permitted   to   flow   out. 


The  blood  from  the  organ  weighed  several  pounds. 
I  think  this  one  of  the  largest  spleens  recorded. 

The  blood  picture  following  operation  is  as 
follows: 

June  10;  white  blood  count  16,000.  haemoglobin 
75  per  cent,  polymorphonuclears  74  per  cent,  small 
lymphocytes  18  per  cent,  large  lymphocytes  7 
per  cent,  basophiles  i  per  cent. 

Blood  counts  made  daily  after  June  10,  changed 
very  little  up  to  the  time  he  was  discharged  from 
the  infirmary.  The  haemoglobin  was  decidedly 
improved  and  the  last  reading  on  chart  was  85  per 
cent. 

This  was  unusual  as  we  are  supposed, 
according  to  some  observers,  to  have  a 
decided  reduction  in  haemoglobin  following 
splenectomy. 

The  report  on  this  patient  at  the  present 
time  is  that  he  is  in  excellent  health. 

The  pathological  report  made  by  M.  C. 
Winternitz  is  as  follows: 

"The  specimen  of  spleen  was  sectioned.  There 
is  no  marked  increase  of  fibrous  tissue  and,  as  usual 
in  a  spleen  that  is  greatly  increased  in  size,  the 
malpighian  corpuscles  are  few  and  small.  The  sin- 
usoids are  everywhere  distended  and  contain  a 
much  larger  proportion  of  red  blood  cells  than  any 
other  type.  The  walls  of  the  sinuses  are  definitely 
thickened  and  the  endothelial  cells  are  more  pro-' 
minent  than  usual.  The  pulp  is  very  cellular,  the 
cells  are  chiefly  mononuclear  in  type. 

''I  do  not  find  anything  specific  in  the  spleen  to 
indicate  a  special  disease  and  this,  of  course,  is 
in'  accord  with  the  diagnosis  you  have  made  of 
splenic  anaemia.  Whether  this  could  be  considered 
a  Banti  spleen  is  a  question  that  is  open." 
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GYNECOLOGICAL  PELVIC  DRAINAGE 

Indications,  Methods,  and  Materials^ 

By  J.  WESLEY  BOVfiE,  M.D.,  F.A.C.S.,  Washington 


THE  subject  of  employment  of  drainage  in 
intraperitoneal  pelvic  surgery  has  pro- 
voked many  heated  discussions  dating 
back  as  much  as  forty  years.  I  shall  not  take  up 
the  relative  value  of  capillary  drainage  (said  to 
have  first  been  used  by  Heister^  in  the  eighteenth 
century)  and  tube  drainage,  though  that  subject 
is  not  without  interest.  The  glass  tube  drain 
through  the  abdominal  wound  was  employed  in 
practically  all  operations  not  excepting  those  con- 
ditions constituting  what  are  now  called  clean 
ones.  But  when  one  reviews  the  technique  of 
intraperitoneal  operations  of  forty  years  ago,  it 
is  not  difficult  to  understand  that  the  surgeon 
dreaded  to  close  the  abdominal  wound  completely. 
Kelly's  clinic  in  Johns  Hopkins  Hospital  showed 
that  infection  was  introduced  through  the  tube 
in  the  postoperative  treatment  and  the  use  of 
the  glass  intraperitoneal  drainage  tube  was  grad- 
ually lessened.  It  was  succeeded  by  the  Mi- 
kulicz drain,  and  that  by  an  effort  to  avoid  drain- 
age. The  question  as  to  whether  drainage  should 
be  employed,  as  the  practice  of  cleanliness  and 
careful  technique  became  more  universal,  re- 
ceived marked  attention.  The  trend  of  the  times 
since  has  been  to  avoid  drainage  to  the  utmost 
degree  possible.  Greater  confidence  in  the  ca- 
pacity of  the  peritoneum  to  care  for  its  injuries 
has  been  established  in  our  profession,  and  some, 
notably,  Robert  Morris,  of  New  York,  have  an- 
nounced their  preference  to  leave  within  the  peri- 
toneum pus  found  there,  because  of  its  food  value. 
I  am  prompted  at  this  juncture  to  repeat  my 
statement  to  the  Medical  Society  of  Virginia,' 
in  1902,  that  I  believe  the  wise  pelvic  surgeon 
never  drains  in  clean  surgery,  very  rarely  in  deal- 
ing with  the  late  results  of  infectious  inflamma- 
tions, and  very  frequently  when  dealing  with 
such  processes  in  an  early  stage.  But  aside  from 
the  dangers  of  peritonitis  and*  other  evils  that 
may  arise  from  infectious  materials  in  the  pel- 


vic portion  of  the  peritoneal  cavity  there  is  a 
very  common  and  serious  condition:  a  peri- 
toneal denudation,  arising  from  the  separation 
of  pelvic  adhesions  in  pehdc  surger\'.  Ofttimes 
quite  large  areas  of  the  pehdc  peritoneum  are 
denuded,  and  to  cover  them  with  peritoneum  is 
often  found  impossible.  It  is  with  special  refer- 
ence to  this  condition  that  I  will  consider  this 
subject  a  little  farther  along. 

I  believe  no  one  will  gainsay  that  dependency 
is  advantageous  in  drainage,  as  serum,  pus  and 
most  fluids  will  tend  to  gravitate.  Therefore, 
for  drainage  of  the  female  pelvis  the  vaginal  route 
is  always  preferable  to-  the  abdominal.  Nor  is 
gravitation  the  only  point  of  advantage  of  the 
lower  route.  I  have  not  in  many  years  seen  a 
woman's  pelvis  drained  through  the  abdominal 
wall  that  I  did  not  think  she  had  been  unfortu- 
nate in  the  selection  of  her  surgeon. 

For  the  employment  of  vaginal  drainage  from 
the  peritoneal  cavity,  I  believe  we  are  indebted 
to  E.  R.  Peaslee,  who,  in  February,  1855,  after 
removing  an  ovarian  tumor  complicated  by  as- 
cites, passed  a  gum  elastic  catheter  per  vaginam 
into  Douglas'  pouch,  which  was  retained  thir- 
teen days.* 

Of  the  many  materials  used  for  pelvic  drainage, 
cotton  gauze  and  rubber  are  by  far  the  most  com- 
monly employed,  the  rubber  tube  or  gauze  for 
small  areas  and  a  combination  of  them  for  larger 
areas.  Many  favor  the  cigarette  drain  of  a  layer 
of  thin  rubber  enclosing  sterile  or  medicated 
gauze  or  rolled  with  the  gauze.  A  thin  rubber- 
ized paper  is  often  substituted  for  the  rubber. 
It  has  been  claimed  that  such  materials  have  at 
times  not  acted  as  a  drain,  but  in  an  opposite 
way,  i.  e.,  plugged  the  opening  into  the  vagina 
and  caused  an  accumulation  of  fluid  above  them 
that  found  an  exit  through  the  abdominal  wound, 
thus  weakening  or  possibly  infecting  it.  In  191 2* 
I  exhibited  to  the  American  Medical  Association 


«See  Bryant  and  Buck.    American  Practice  of  Surgery.  1,761.  <  Am.  J.  Obst..  N.  Y..  1870,  iii,  300-318. 

>  See  its  transactions,  page  199.  *  J.  Am.  M.  Ass.,  1912,  lix,  240-251. 

iPresentird  before  the  Southern  Surgical  Association,  Baltimore.  December  17-19.  1918. 
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a  rubber  drain  I  had  devised  and  employed  for 
several  years  in  pelvovaginal  drainage.  It  con- 
sisted of  a  triangular  piece  of  thin  rubber,  usually 
taken  from  a  condemned  rubber  glove  and  at- 
tached by  its  narrow  base  to  a  soft  rubber  round 
rod  about  %  inch  in  diameter  and  two  and  a  half 
inches  in  length.  This  bar  was  made  to  rest  on 
the  uterosacral  ligaments  and  the  thin  rubber, 
about  4  inches  in  length  protruded  into  the  va- 
gina. The  lowest  angle  of  it  could  be  grasped  with 
a  forceps  introduced  through  the  vulva,  and  the 
whole  of  the  drain  easily  and  painlessly  with- 
drawn. Ofttimes  plain  gauze  was  brought  down 
behind  it  when  extra  covering  of  denuded  p)eri- 
toneal  areas  was  desired.  Until  March,  1916, 
when  I  began  the  use  of  the  paraffine-stearine  gauze 
for  this  purp)ose,  this  rubber  drain  was  used  with 
a  high  degree  of  satisfaction,  though  at  times  its 
withdrawal  was  notably  painful  to  the  patient. 

Hart  E.  Fisher*  used  plain  surgical  gauze,  sur- 
gical cotton,  chamois  skin,  gutta  percha  tissue, 
silver  foil,  paraffine  or  oiled  paper,  rubber  dam 
(dental),  narrow  mesh  fine  silver  wire  screen, 
medicated  gauze  dressing,  cold  cream,  and 
powder  dressing,  and  he  concluded  that  plain 
gauze  soaked  in  equal  parts  of  stearine  and  paraf- 
fine was  perfect  in  its  non-adhesive  property  and 
could  be  placed  against  the  denuded  tissue  and 
covered  with  other  (plain)  gauze  to  absorb  dis- 
charges coming  through  the  special  gauze,  with- 
out adhesion  of  the  dressing  to  the  wound. 

In  cases  in  which,  in  the  course  of  several  days, 
the  plain  gauze  was  several  times  changed  with- 
out disturbing  the  paraffine-stearine  gauze  no 
adhesion  occurred. 

His  method  of  preparing  this  gauze  follows: 

Paraffine  wax  is  brought  to  the  boiling  point  at  three 
different  intervals  in  the  course  of  an  hour  and  filtered 
through  a  narrowly  meshed  gauze.  It  is  thus  sterilized  and 
freed  from  any  foreign  bodies  such  as  minute  particles  of 
grit,  etc. 

During  this  procedure  the  stearine  (stearic  acid)  is  brought 
to  the  boiling  point  and  filtered  by  the  same  process  and 
for  the  same  number  of  times.  Then  equal  parts  of  the 
liquid-hot  paraffine  and  liquid-hot  stearic  acid  are  poured 
into  a  white  porcelain  container,  again  brought  to  the 
boiling  ix>int,  and  filtered  as  described  above.  The  mix- 
ture is  then  ready  for  the  sterile,  wide  meshed  gauze,  cut 
in  sizes  to  suit,  which  is  immersed  in  it  for  ten  minutes  to 
allow  the  gauze  to  become  thoroughly  impregnated  with 
the  fluid.  The  wet  gauze  is  then  removed  and  stretched, 
and  the  excess  of  mixture  allowed  to  drain  off.  A  jet  of 
filtered  and  heated  air  is  directed  against  the  gauze,  caus- 
ing the  film  of  wax  over  the  meshes  to  melt  and  allowing  a 
more  uniform  waxed  screen.  When  dried  the  gauze  is 
placed  in  a  sterile  container  and  sealed. 

I  have  had  this  gauze  made  by  this  formula 
and  again  the  feature  of   blowing  hot   filtered 

^  J.  Am.  M.  Ass.,  1916.  Ixvi.  939. 


air  through  has  been  omitted,  thus  avoiding  a 
very  troublesome  feature  and  as  well  a  possible 
danger  of  contamination.  The  product  of  the 
curtailed  process  was  not  as  smooth  though  by 
breaking  it  slightly  when  applying  it  no  practical 
defect  has  been  noticed.  The  pieces  should  be 
originally  cut  small  as  often  but  small  areas  are 
to  be  covered  and  the  difficulty  in  making  this 
gauze  would  emphasize  the  necessity  of  greater 
economy  in  its  application.  Parresined  lace- 
meshed  dressing,  prepared  by  one  commercial 
laboratory  is  stiffer  and  coarser  meshed.  I  have 
used  it  but  the  meshes  are  too  large.  However, 
it  is  a  fair  substitute  for  Fisher's  paraffine 
stearine  gauze. 

For  two  and  a  half  years,  since  reading  Fisher's 
article,  I  have  been  using  Fisher's  gauze  for  vag- 
inal drainage  from  the  pelvic  peritoneum.  It 
has  been  used  largely  as  a  casing  of  one  or  two 
layers  surrounding  plain  gauze.  I  soon  learned 
to  suture  the  casing  to  the  core  of  plain  gauze, 
for  in  one  patient  the  interne,  Dr.  Kane,  removed 
8  inches  of  the  24  inches  of  gauze  on  each  of  the 
third,  fourth  and  fifth  postoperative  days.  To 
our  surprise,  3  days  later  the  patient  expelled 
the  24  inches  of  the  paraffine-stearine  gauze. 

In  a  fair  proportion  of  the  work  a  roll  of  the 
latter  gauze  was  used  without  the  plain  gauze 
core.  The  employment  of  this  material  for  pel- 
vic peritoneal  drainage  has  been  so  satisfactory 
that  I  have  adopted  it  to  the  exclusion  of  all  other 
materials  for  this  purpose.  In  one  instance  the 
interne  was  about  to  remove  one-third  of  a  strip 
of  this  material,  24  inches  in  length,  on  the  third 
day  after  op)eration,  from  a  very  nervous  jmtient. 
Becoming  greatly  excited  she  strained  and  ex- 
pelled in  a  serpentine  shape  the  whole  of  it  before 
he  could  get  hold  of  it  or  get  her  to  desist  from 
straining.  These  two  instances  tend  to  confirm  the 
statement  that  it  does  not  adhere  to  the  tissues. 

On  applying  this  gauze  it  will  be  thought  its 
rigidity  renders  it  inappropriate,  but  the  temper- 
ature of  the  body  readily  softens  the  material, 
causing  it  to  mold  itself  as  smoothly  as  plain 
gauze.  This  gauze,  then  I  feel  may  be  relied  upon 
to  protect  denuded  pelvic  peritoneum  for  a 
sufficiently  long  period  of  time  for  endothelial  i- 
zation  under  it  to  occur,  thus  av^oiding  the  much 
dreaded  adhesions  of  intestine  and  omentum  to 
such  denuded  areas;  also  while  affording  disposal 
of  any  accumulated  fluids  may  also  be  itself  re- 
moved at  any  elected  time. 

I  may  add  I  have  had  opportunity  to  view  sev- 
eral months  subsequently  a  few  of  the  pelves  thus 
drained  and  in  none  of  them  were  pelvic  adhe- 
sions present. 
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THE  desirability  of  preserving  the  generative 
organs  in  women  during  their  functionating 
period,  particularly  in  young  unmarried 
women,  admits  of  no  argument.  The  difficulties 
which  beset  conservatism,  however,  when  the 
uterus  is  the  seat  of  a  growth  of  which  fibroid 
tumors  are  the  predominating  type,  are  very  great 
and  often  insurmountable.  Fibroid  tumors  in 
the  body  of  the  uterus  are  almost  invariably 
multiple  and  the  distortion  and  deformity  are  so 
great  that  conservatism  in  the  large  majority 
of  cases  is  out  of  the  question.  In  addition, 
knowing  that  fibroids  are  multiple  and  that  they 
grow  from  very  small  islets,  the  presence  of 
palpable  tumors  simply  indicates  that  others  are 
probably  present  which  cannot  be  felt,  and  that 
although  the  recognized  tumors  may  be  removed, 
others  will  probably  develop.  However,  the 
anatomy  of  the  uterus  is  particularly  favorable 
for  resection.  The  blood  supply  and  the  tubes 
entering  from  the  sides  enable  us  to  remove  what- 
ever of  the  middle  portion  of  the  uterus  may  be 
desired  or  deemed  advisable.  The  only  things 
necessary  are  the  blood  supply,  tubes  and  a  con- 
tinuous uterine  cavity.  Not  all  cases,  however, 
are  suitable  for  conservative  treatment,  and 
where  the  deformity  is  very  great  or  the  fibroids 
generally  distributed,  a  conservative  operation  is 
most  often  impossible.  Neither  is  the  operation 
indicated  in  all  cases,  even  when  the  anatomical 
problems  may  appear  to  be  suitable.  In  women 
who  have  borne  children  and  who  are  approach- 
ing the  menopause  and  in  whom  sexual  life  has 
been  satisfied,  removal  is  undoubtedly  the  best 
operation.  It  is  safe,  the  results  are  excellent 
and  there  remains  no  reason  for  further  operation 
as  far  as  the  uterus  is  concerned.  The  advantages 
of  conservatism  are  overborne  by  the  prospect 
of  further  pathology. 

There  remains,  however,  a  class  of  cases  in 
which  the  opportunity  for  matrimony  or  of 
bearing  children  is  a  matter  of  such  great  im- 
portance that  some  risk  is  justifiable.  There  also 
remains  a  class  of  cases  in  which  the  exact 
pathology  remains  a  matter  of  doubt,  notwith- 
standing that  every  effort  has  been  made  to 
arrive  at  a  diagnosis.  In  such  cases,  as  has  been 
pointed  out  by  Deaver^  in  a  most  admirable  paper 

'Deavcr,   John    B.    Anterior  transperitoneal  hysterotomy.     Surg.. 
Gynec.  &  Obst.,  1914,  424. 


entitled,  "Anterior  Transperitoneal  Hysterot- 
omy," the  exact  condition  can  be  definitely  de- 
termined by  incising  the  uterus  through  the 
abdominal  route  and  directly  inspecting  the 
interior.  By  this  apparently  radical  procedure, 
it  is  possible  in  a  number  of  cases  to  practice  the 
greatest  conservatism  and  if  necessary  to  resect 
the  uterus. 

The  operation  which  is  contemplated  in  this 
paper  is  the  bold  resection  of  the  diseased  or 
tumor-bearing  portion  of  the  uterus  and  the 
reconstructing  of  the  uterus  by  uniting  the  lateral 
portions  that  are  left.  It  has  many  advantages 
over  myomectomy,  which  is  the  operation  with 
which  it  would  most  frequently  be  contrasted. 
In  the  first  place  it  would  save  a  considerable 
amount  of  time.  It  is  far  easier  to  resect  the 
uterus  than  it  is  to  attempt  to  shell  out  the  tumors 
particularly  if  they  are  numerous.  It  would  have 
the  advantage  of  enabling  us  to  inspect  the  uterus, 
both  from  within  and  from  without.  In  that  way 
we  would  be  most  likely  to  remove  all  of  the 
fibroid  nodules.  It  is  much  easier  to  secure  a 
normally  shaped  uterus  where  the  incisions  are 
carried  along  lines  that  will  secure  the  best  ap- 
position. It  must  undoubtedly  be  a  safer  opera- 
tion because  we  do  not  have  the  numerous 
pockets  to  obliterate,  and  consequently  there 
would  be  no  dead  spaces  and  areas  for  infection. 
The  operation  is  a  safe  one  because  when  com- 
pleted there  remains  only  a  suture  line  which  is 
hardly  likely  to  give  any  trouble.  The  dangers 
of  future  rupture  of  the  uterus,  should  pregnancy' 
occur,  I  believe,  are  negligible. 

I  wish  to  report  two  cases  in  which  this  opera- 
tion has  been  performed. 

Case  i.  Register  No.  18-389.  This  patieiu  was  seen 
June  6,  1913,  and  at  that  time  presented  the  followinR 
history.  Age  36,  white,  female,  single.  The  patient  was 
contemplating  matrimony.  She  had  suffered  all  her  life 
with  nausea  and  had  had  pain  all  through  the  lower  abdo- 
men and  at  times  became  very  sore  in  the  suprapubic 
region.  In  the  last  eighteen  months  her  flow  had  been 
irregular  and  for  the  last  two  or  three  months  it  had  a 
tendency  to  check.  She  also  suffered  from  sick  stomach 
and  indigestion.  On  examination  she  was  found  to  be 
tender  in  the  right  iliac  region  and  the  uterus  was  markedly 
retrodisplaced  and  somewhat  enlarged.  At  operation  she 
was  found  to  have  a  chronic  appendicitis,  which  doubtless 
accounted  for  some  of  her  symptoms,  and  in  addition  to 
the  retrodisplacement  of  the  uterus  the  fundus  contained 
a  fibroid  together  with  a  fibrosis  which  caused  a  marked 
thickening  and  hardening  of  the  fundus  of  the  uterus.  In 
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Fig.  1.  Case  i.  Showing  enlargement  of  uterus  and 
elevation  of  fibroid.  The  fibroid  is  somewhat  accentuated 
ID  this  drawing  as  it  really  did  not  appear  above  the 

view  of  the  fact  that  the  patient  was  contemplating  matri- 
mony and  on  account  of  her  earnestly  expressed  wish  not 
to  have  any  of  her  organs  removed,  it  was  deteimined  to 
resect  the  affected  portion  of  the  uterus  instead  of  per- 
forming a  hysterectomy.  This  was  further  indicated  be- 
cause it  was  deemed  advisable  to  clear  up  the  pathology 
by  securing  the  affected  portion  of  the  uterus  for  micro- 
scopic study.  The  resection  was  done  by  makiuK  a  double 
V  incision  extending  down  as  far  as  the  internal  os  an- 
teriorly and  posteriorly.  The  endometrium  was  found  to 
be  very  much  thickened  and  fungous.  This  was  curetted 
through  the  incision.  The  lateral  portions  of  the  uterus 
that  were  Left  were  sutured  to  each  other  with  interrupted 
sutures  of  Pagenstecher.  The  patient  made  an  excellent 
recovery  and  was  subsequently  married  and  became 
pregnant.  She,  however,  aborted  at  about  four  and  half 
months.  A  year  later  she  became  pregnant  again  but 
aborted  at  the  end  of  one  month.  However,  in  July,  igiS. 
five  years  after  the  operation  she  was  delivered  of  a  robust 
full  term  infant,  without  any  pathology  either  during  the 
pregnancy  or  at  time  of  birth. 

Case  *,  Register  No.  12-550.  This  patient  was  seen 
August  iQ.  tgi7.  Age  24,  white,  female,  single.  She  gave 
the  following  history.  She  sought  relief  on  account  of  a 
flow  of  blood  from  the  vagina.  Her  periods  commenced 
at  fourteen  years  and  at  first  she  had  no  trouble  e.icept  a 
tendency  to  po  over  time  and  a  very  slight  dysmenorrhea. 
Her  periods  had  always  been  free  and  would  last  lour  or 
five  days.  About  three  or  four  years  ago  she  began  to 
suffer  with  indi^tton,  and  a  year  later  was  taken  with 
an  acute  attack  of  pain  in  the  right  iliac  region  and  vomit- 
ing. Previous  to  this  she  had  had  a  good  many  spells  which 
were  similar  and  which  she  says  usually  came  on  with  her 
periods.  She  was  finally  operated  upon  and  the  appendix 
removed  about  two  years  previous  to  the  time  she. con- 
sulted me.  About  sli  hours  aCtcr  the  operation  her  flow 
came  on.  which  was  at  the  usual  time,  and  she  suffered 


considerable  pain  in  the  lower  abdomen.  After  leaving 
the  hospital  she  suffered  with  more  pain  at  the  time  of  her 
periods  and  the  flow  increased.  Eight  months  previous  to 
consulting  me  she  had  had  a  continuous  flow  for  about  B 
month  and  had  been  taken  to  the  hospital  and  curetted. 
This,  however,  did  not  afl^ord  any  relief  and  she  continued 
with  an  irregular  flow,  which  at  times  was  very  profuse, 
and  on  entering  the  hospital. she  presented  every  appear- 
ance of  a  person  suffering  from  a  profound  anaimia.  On 
examination  her  abdomen  was  negative.  On  bimanual 
examination  the  fundus  of  the  uterus  was  found  retro- 
displaced,  but  no  irregularities  in  the  contour  of  the  uterus 
could  be  delected.  In  view  of  the  fact  that  the  patient  had 
been  curetted  without  relief,  it  was  determined  to  perform 
a  laparotomy  and  explore  the  uterus  through  an  incision. 
^^'hen  the  uterus  was  brought  up  a  fibroid  nodule  could  be 
palpated  in  the  anterior  wall,  which  was  evidently  ex- 
tending into  the  cavity  of  the  uterus.  The  tumor  was  re- 
moved by  making  a  free  elliptical  incision  and  a  submucous 
fibroid  nodule  about  the  size  of  a  walnut  was  removed. 
The  endometrium  was  thickened  and  fungous  and  was 
thoroughly  curetted  through  the  incision.  The  opening 
was  then  closed  with  Pagenstecher  sutures  and  the  dis- 
placement corrected  by  performing  the  Webstet-Baldy  op- 
eration. This  patient  was  entirely  relie\'ed  of  all  of  her 
symptoms  and  is  now  in  excellent  health.   In  a  letter  just 


Resection  offered  the  only  satisfactory  method 
of  dealing  with  this  case.  In  the  first  place  the 
exact  pathology  would  have  had  to  be  a  matter 
of  conjecture  unless  the  uterus  were  examined 
by  direct  inspection  and  palpation,  as  the  tumor 
presented  on  the  interior  of  the  uterus  and  its 
detection  by  bimanual  examination  was  prac- 
tically impossible,  as  the  only  sign  elicited  was  a 
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slight  enlargement.  But  even  though  the  diagno- 
sis were  easy,  its  removal  by  the  genital  route  in 
a  virgin  would  have  been  attended  with  the 
greatest  difficulty  and  danger. 

INDICATIONS 

As  to  the  indications  for  this  operation,  we 
approach  it  from  two  points  of  view.  First, 
incision  of  the  uterus  to  expose  the  cavity.  This 
presents. a  comparatively  wide  field  of  usefulness. 
We  have  to  admit  that  even  after  making  the 
most  painstaking  examination  we  are  not  in- 
frequently in  doubt  as  to  the  exact  pathology. 
In  a  case  of  doubt  it  is  a  very  easy  and  safe  pro- 
cedure to  incise  the  uterus  and  inspect  and  palpate 
the  cavity  directly,  and  this  is  certainly  indi- 
cated where  the  alternative  proposition  would  be 
the  removal  of  the  uterus  and  the  subsequent 
study  of  the  pathology.  These  points  and  others 
are  clearly  brought  out  in  Deaver's  paper  on 
*^\nterior   Transperitoneal    Hysterotomy." 


Second,  resection  and  reconstruction  of  the 
uterus.  We  must  admit  that  the  application  of 
this  procedure  is  necessarily  limited.  However, 
in  certain  conditions  it  would  appear  to  be  clearly 
indicated  in  preference  to  removal  of  submucous 
fibroids  that  are  still  within  the  cavity  of  the 
uterus  and  also  in  preference  to  myomectomies, 
provided  the  tumors  lie  in  such  a  way  that  they 
can  all  be  removed  by  resection.  In  young  un- 
married women  and  in  married  women  who  have 
not  had  children,  we  would  be  justified  in  re- 
sorting to  this  operation  in  preference  to  hysterec- 
tomy, even  though  it  entail  the  risk  of  another 
operation  on  account  of  fibroids  that  may  de- 
velop. Every  case  has,  of  course,  to  be  judged  on 
its  merits,  and  perhaps  not  many  will  arise  in 
which  we  can  practice  this  method.  Certainly  I 
have  found  this  so  in  my  own  practice.  But  by 
study  of  the  anatomy  and  pathology  with  the 
uterus  in  the  hand  and  under  the  eye  it  is  possible 
in  some  cases  to  secure  very  gratifying  re^^ults. 


THE  USE  OF  CONTINUED  EXTENSION  BY  MEANS  OF  A  NEW  EXTEN- 
SION FRAME  IN  THE  BLOODLESS  REDUCTION  OF 
CONGENITAL  DISLOCATION  OF  THE  HIP 


By  JOHN  W.  CHURCHMAN,  M.D.,  F.A.C.S.,  New  Haven 

Professor  of  Surgery,  Yale  University 


IN  his  publications  on  congenital  dislocation  of 
the  hip,  Lorenz  described  so  completely  the 
pathology  of  the  condition  and  indicated  so 
well  the  best  technique  to  be  used  in  its  treatment 
that  this  chapter  of  surgery  might  be  regarded  as 
closed.  So  excellent  were  the  results  of  his  method 
in  his  own  hands  that  since  his  time,  under  the 
limitations  distinctly  set  for  the  procedure  by 
Lorenz  himself,  bloodless  reduction  has  been  — 
considering  the  difficulties  to  be  met  —  one  of  the 
most  successful  of  surgical  procedures.  According 
to  Lorenz's  own  figures,  52.6  per  cent  of  680 
cases  were  cured ;  extraordinarily  good  results  for 
an  extraordinarily  bad  deformity.  In  spite  of 
these  facts  the  method  of  bloodless  reduction  is  not 
without  its  drawbacks.  The  impression  of 
brutality  made  when  one  witnesses  for  the  first 
time  a  hip  thus  reduced,  is  a  thing  not  soon 
forgotten.  The  formation  of  subcutaneous 
haemotomata  from  manipulations  vigorous  enough 
to  result  in  rupture  of  structure  is  indeed  the  in- 
dication of  a  treatment  of  the  tissues  so  violent  as 


to  be  not  without  its  dangers.  These  dangers 
were  fully  appreciated  by  Lorenz  himself  and 
were  described  in  his  monograph.  The  first  of 
these  dangers  is  a  death  rate  from  anaesthesia,  as- 
sociated with  the  violence  of  the  manipulations 
under  the  anaesthetic,  and  higher  than  would  be 
explained  by  the  anaesthetic  alone.  This  fact  of 
itself  is  sufficient  cause  for  desiring  to  do  a\i'ay 
with  forced  manipulation,  if  equally  good  results 
can  be  obtained  without  it.  But  in  addition  to 
the  occasional  deaths  from  this  cause,  Lorenz 
called  attention  to  a  number  of  other  accidents 
which  have  resulted  from  the  forcible  manipula- 
tions  necessary  in  bloodless  reduction.  In  the 
450  cases  which  he  reviewed  the  following  compli- 
cating accidents  occurred: 

Fracture  of  the  neck  of  the  femur 11 

Fracture  of  the  pelvis 3 

Peroneal  paralysis  (temporary) 3 

Crural  paralysis  (temporary) 5 

Sciatic  I  aralysis  (permanent) 3 

Rupture  of  the  femoral  artery  without  gangrene i 

Gangrene  requiring  amputation  of  the  hip i 
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The  modification  of  the  Lorenz  technique  which 
I  wish  to  suggest  in  this  paper  and  to  illustrate  by 
a  case  recently  treated,  aims  to  eliminate  the 
risks,  while  adhering  to  the  principle,  of  the 
technique;  and  to  do  this  by  substituting  for  the 
violent  manipulations  under  anaesthesia  a  rather 
gradual  extension.  I  am  perfectly  well  aware  that 
methods  of  continuous  extension  have  been 
previously  employed,  but  as  I  have  tried  to  make 
clear  in  the  title  of  this  article,  my  own  suggestion 
is  not  to  replace  the  Lorenz  method  by  a  method  of 
continuous  extension,  but  simply  to  substitute  for 
the  purely  manipulative  procedure  of  Lorenz,  the 
gradual  method  of  continuous  extension.  For 
this  purpose  a  new  type  of  extension  frame  has 
been  devised,  and  by  its  use  it  has  been  possible  to 
do  what  I  have  never  hitherto  accomplished, 
namely  to  put  extension  on  the  leg  in  any  desired 
position  of  abduction  and  at  the  same  lime  to 
keep  up  any  desired  type  of  rotation.  By  use  of 
this  frame  the  position  of  the  leg,  so  far  as  ab- 
duction or  adduction  is  concerned,  may  be 
changed  at  will,  and  when  so  changed  the  straps 
which  are  maintaining  rotation  may  also  be 
readily  and  instantly  changed.  We  have  found 
that  by  using  this  type  of  extension  frame  the 
muscles  may  be  stretched  gradually,  just  as  in  the 
I>orenz  method  they  are  stretched  suddenly,  to 
any  desired  degree  and  absolutely  without  pain; 
and  that  the  head  of  the  femur  may  be  gradually 
laid  into  the  position  desired,  purely  by  the  method 
of  extension  and  rotation,  or  by  these  methods 


Fig. 
Fig. 

supplemented  by  the  slightest  possible  manipula- 
tion of  the  head  of  the  femur. 

The  reduction  of  the  dislocation  having  been 
brought  about  in  the  manner  described,  the  case 
must  be  handled  exactly  as  indicated  by  Lorenz; 
for  it  is  an  error  to  imagine  that  the  Lorenz 
method  of  hip  reduction  consists  only  in  manipu- 
lative procedure,  and  does  not  include  the  fixation 
of  the  reduced  femur  in  such  fashion  as  to  lead  to 
pressure  of  the  femur  on  the  acetabulum  by 
supporting  the  body  weight.   It  should,  therefore. 


Kig.    3-    t^xlension  frame  applied  to  foot  of  bed.  legs  Fig.  4.    Lateral  \iew  of  apparatus.  The  small  drawing  a 

abducted  to  form  with  each  other  an  anRle  of  practically  showsadetailof  the  end  of  the  extension  frame  to  illustrate 

180°.    The  pins  carrying  the  weight  pulleys  are  shown  the  manner  in  which  the  extension  pulley  is  alU'hed  to 

attached  clo&e  to  the  end  of  the  extension  frame  (position  on  [he  frame. 
December  7,  see  diagram,  tig  13. J 
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Fig.  5.  Extension  frame  at  head  of  bed,  Legtt  abducted 
so  as  to  form  with  each  other  an  angle  Rreater  than  iSo°. 
Picture  illustrates  ihc  use  of  a  second  matlrcss  to  kee[> 
child  from  slipping  down  in  bed.  Notice  rotation  straps  on 
left  leg,  gi\nng  marked  internal  rotation. 

hardly  be  neces.sary  to  say  that  the  modification  in 
treatment  here  suggested  does  not  make  the 
bloodless  reduction  of  hips  a  method  appHcable 
to  cases  which  are  not  also  suitable  for  the  Lorenz 
method.  Both  methods  are  subject  to  the  same 
conditions,  though  it  is  possible  that  a  few  cases 
which  cannot  be  reduced  by  manipulation  in  one 
sitting,  may  yield  to  this  gradual  form  of  treat- 
ment. The  limitations  of  the  bloodless  method  of 
reduction  were  clearly  understood  and  stated  by 
Lorcnz  and  he  made  it  plain  that  in  a  large  group 
of  cases,  particularly  after  the  eighth  year,  a  cure 
in  the  anatomical  sense,  could  not  be  obtained, 
and  that  only  anterior  transposition  could  l^e 
hoped  for. 

The  patient  reporled  in  this  article  was  a 
rather  poor  case  on  which  to  try  a  modification  of 


Fig.  6  (at  left).   Degree  of  abduction  in  which  plaster 
cast  was  applied  to  allow  patient  to  walk. 
Kig,   7,    Position  at  present. 

treatment,  for  she  was  eight  years  old:  at  the 
age,  that  is  to  say,  when  the  chance  of  success 
becomes  doubtful.  In  addition  to  this  the 
acetabula  were  so  shallow  that  it  seemed  unlikely 
that  we  would  he  able  to  hold  the  femora  in 
position,  even  if  we  could  get  them  there.  What  I 
hoped  to  do  was  to  bring  the  heads  of  the  bones 
into  their  normal  positions  and  then,  by  an  open 
operation,  to  enlarge  the  acetabula.  The  parents 
of  the  child  refused  to  give  permission  for  the 
open  operation  and  we  have,  therefore,  had  to 
get  along  with  practically  no  acetabula.  We  were 
able,  however,  to  demonstrate  on  this  patient 
that  the  head  of  the  femur,  even  in  a  relatively 
unfavorable  case  of  this  sort  can,  by  means  of  the 
extension  method,  to  be  presently  described,  be 
put  at  will  in  practically  any  position  one  wishes. 


I 
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Fi^.  R.  I'ig.  q. 

Fig.  8.  Abduction  begun,  femoral  heads  in  the  dorsa 
ilii  tvell  above  the  acetabula. 

Fig.  9.  Abduction  complete.  The  right  femoral  head 
is  epiiosite  th-  normal  acetabulum:  the  left  femoral  head 
on   the  dorsum  of  the   Ilium  and  th;  Femur  lies  in  ante- 


Fig.  1 
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I'ig.  10.  Both  femoral  heads  in  normal  acetabulum: 
reduction  complete. 

Fig.  1 1 .  Legs  brought  from  position  of  eitreme  abduc 
lion  so  as  to  form  with  each  other  an  angle  of  about  35°. 
femoral  heads  are  opposite  the  normal  acetabula  but  have 
been  pried  outward  by  the  acetabular  contents. 
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Fig.  12.  Extension  frame  viewed  from  above,  showing 
extension  and  rotation  straps  applied  with  leg  in  two 
different  positions. 

We  kept  accurate  control  of  the  position  of  the 
head  by  repeated  roentgenographs  and  found  that 
any  change  of  position  indicated  by  these  plates  as 
necessary  could  be  readily  obtained  by  changing 
the  direction  of  the  pull  of  extension  or  rotation 
straps.  We  also  demonstrated  the  value  of  the 
extension  frame  in  handling  any  case  where 
extension  and  rotation  were  to  be  applied  to  a 
limb  at  the  same  time. 

The  deformity  in  this  patient  was  typical  of  a 
double  congenital  dislocation,  as  is  shown  in 
Figure  i.  The  position  of  the  heads  in  relation  to 
the  acetabula  is  shown  in  Figure  2,  in  which  it  will 
be  seen  that  on  the  left  side  there  is  a  marked 
anteversion  of  the  neck,  probably  about  45°,  a 
fact  which  annoyed  us  a  great  deal  in  handling  the 
case.  This  degree  of  anteversion  is  indeed,  accord- 
ing to  Durham,  a  strong  if  not  an  insuperable 
obstacle    to    the   reduction   of    the   deformity. 

The  extension  frame  used  consisted  of  a  i}i 
inch  gas  pipe  bent  into  a  semicircle.  It  was 
perforated  at  intervals  of  about  two  inches  with  a 
series  of  holes  for  the  reception  of  pins  to  which 
were  attached  pulleys  for  the  weights;  these  pins 
were  fastened  to  the  frame  by  nuts  and  could  be  in 
this  way  placed  in  any  of  the  holes  desired. 
(See  a.  Fig.  4.)  The  use  of  the  extension  frame  when 
attached  to  the  foot  of  the  bed,  is  shown  in 
Figures  3  and  4.  If  abduction  beyond  a  right 
angle  was  desired,  or  if  it  was  found  that  with 
abduction  nearly  at  a  right  angle,  the  child  over- 
came this  abduction  by  rising  in  bed,  the  extension 
frame  was  shifted  to  the  head  of  the  bed,  as 
shown  in  Figures  5.  In  this  position  abduction  to 
any  desired  degree  could  be  obtained.    For  the 


Fig.  13.  Diagram  showing  progress  of  abduction  of  the 
legs. 

production  of  rotation,  straps  were  attached  in 
the  usual  fashion  and  these  were  led  to  pulleys 
which  could  be  attached  at  any  point  in  the  frame 
desired.  This  description  refers  to  the  form  of  the 
extension  frame  which  I  first  used.  In  its  present 
very  satisfactory  form  it  is  used  as  shown  in 
Figure  12,  where  the  frame  completely  surrounds 
the  bed,  and,  as  one  can  see  at  a  glance  from  the 
diagram,  a  leg  can  instantly  be  put  in  any  position 
of  abduction  or  rotation.  The  nursing  care  of  the 
child  may  be  carded  on  by  having  the  nurse  step 
within  the  frame. 

By  means  of  an  apparatus  of  this  sort  the  angle 
of  abduction  of  the  two  legs,  in  the  patient  here 
described,  was  gradually  increased  from  October 
30  to  December  7,  as  shown  in  Figure  13.  Starting 
with  an  angle  of  50°  we  reached  by  December  7, 
as  will  be  seen,  an  angle  of  practically  i8d°. 
During  this  procedure  accurate  control  of  the 
position  of  the  head  of  the  femur,  was  kept  by 
means  of  roentgenographs  and  the  rotation 
straps  thus  indicated  as  necessary  were  kept 
constantly  appUed.  As  was  to  be  expected 
the  anteversion  of  the  left  femur  gave  us  a  good 
deal  of  annoyance,  but  I  was  surprised  to  find  how 
readily  the  rotation  could  be  overcome  by  the 
continued  pull  of  rotating  straps  and  also  to  find 
that  when  this  rotation  was  finally  overcome  it 
seemed  to  be  permanently  overcome.  It  is 
probably  unnecessary  to  devote  so  much  time  as 
was  done  in  this  case  to  obtaining  the  degree  of 
right  angle  abduction  required.  As  we  had  no 
experience  to  go  on  we  proceeded  very  slowly,  but 
it  became  evident  later  that  this  was  an  unneces- 
sary waste  of  time. 
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A  few  X-ray  pictures  taken  for  control  are 
reproduced  to  show  the  progress  of  the  case. 
The  original  position  is  seen  in  Figure  2.  Figure  8 
shows  abduction  begun.  Figure  9  shows  abduc- 
tion completed;  the  right  hip  is  now  opposite  the 
normal  acetabulum,  the  left  hip  still  opposite  the 
abnormal  acetabulum  and  in  marked  position  of 
anteversion.  At  this  stage  the  patient  was  given 
a  whiff  of  chloroform  in  her  bed,  and  without  any 
diflSculty  whatever  the  head  of  the  left  femur,  by 
the  slightest  possible  manipulation,  was  slipped 
into  its  proper  position.  In  Figure  10  both  heads 
are  shown  in  their  normal  position,  the  dislocation 
has  been  reduced  and  the  anteversion  of  the  left 
hip  has  been  overcome.  At  this  stage  it  is  necessary 
to  begin  to  reduce  the  abduction  by  moving  the 
extension  pins  on  the  frame  toward  the  mid-line, 
and  to  bring  the  legs  gradually  into  such  position 
that  when  the  plaster  cast  is  applied  the  child  may 
be  allowed  to  walk  and  thus  to  transmit  the  body 
weight  through  the  heads  of  the  femurs  to  the 
acetabula.  In  Figure  1 1  the  abduction  has  been  in 
this  way,  to  a  large  extent,  reduced.  It  will  be 
seen  that  the  material  with  which  the  acetabula 
are  doubtless  filled  (this  was  a  point  which  Lorenz 
brought  out  in  his  study  of  pathological  specimens 
of  this  condition)  has  pried  the  heads  of  the  bones 
out  and  the  position  is  not  quite  so  good  as  in 
Figure  10.  Undoubtedly  operative  intervention 
at  this  point  was  indicated  in  order  to  hollow  out 
the  acetabula,  but  permission  for  such  inter- 
vention was  refused  by  the  parents.  The  position 
of  the  hips  at  this  time  in  the  plaster  cast,  and  a 
few  days  later  when  the  plaster  cast  was  removed 


is  shown  in  Figures  6  and  7.  In  Figure  7  the 
anterior  superior  spines  and  the  great  trochanters 
have  been  marked  a  and  b  and  it  is  seen  that  a 
fairly  good  anatomical  result  with  an  excellent 
cosmetic  result  has  been  obtained. 
The  method  here  described  consists  briefly  in: 

1.  Application  of  extension  in  the  lines  of 
the  legs  as  they  rest  in  their  deformed  position. 

2.  Gradual  abduction  imtil  the  legs  form  with 
each  other  an  angle  of  180.° 

3.  When  maximum  abduction  has  been  pro- 
duced, digital  manipulation  of  the  heads  of  the 
femurs  to  drop  them  into  place. 

4.  Maintenance  throughout  of  rotation  neces- 
sary to  keep  the  toes  pointing  directly  upward. 

5.  Gradual  reduction  of  the  maximimi  abduc- 
tion produced,  until  the  legs  form  with  each 
other  an  angle  of  about  35.® 

6.  Application  of  plaster  cast  from  the  waist 
to  the  knees. 

7.  Transmission  of  the  body  weight  to  the 
acetabula,  through  the  heads  of  the  femurs,  by 
allowing  tlie  child  to  walk. 

If  a  favorable  case  in  a  young  infant  with  well 
developed  acetabula  is  treated  in  this  way,  not 
only  will  the  case  be  simplified  by  eliminating  the 
violent  manipulations  hitherto  used,  but  more 
accurate  results  will  probably  be  obtained  because 
it  will  be  found  that  the  head  can  in  this  way  be  at 
will  placed  exactly  where  one  wishes  it  to  lie,  and 
that  if  the  position  is,  by  roentgenographs, 
shown  to  be  not  entirely  satisfactory,  a  change  in 
the  direction  of  the  extension  or  rotation  straps 
will  make  the  desired  correction. 


A  GAUZE  SPONGE  SPONTANEOUSLY  EXPELLED  FROM  THE 

URINARY  BLADDERS 

By  G.  PAUL  LaROQUE,  M.D.,  F.A.C.S.,  Richmond,  Virginia 


THE  case  herewith  reported  is  interesting 
clinically  from  the  standpoint   of  painful 
spasm  of  the  bladder,  pus  in  the  urine  and  a 
palpable  mass  in  the  right  side  of  the  pelvis; 
academically  because  of  its  rarity;  and  prac- 
tically interesting  from  several  standpoints. 

In  April,  1918,  Dr.  W.,  of  North  Carolina,  brought  to  the 
Memorial  Hospital  a  young  widow,  age  34,  who  had  never 
been  pregnant,  complaining  of  violent  pain  of  the  vesical 
tenesmus  type,  in  the  middle  and  both  sides  of  the  lower 
abdomen,  radiating  to  both  lumbar  regions  accompanied 
by  the  discharge  from  the  bladder  in  periods  varying  from 
every  few  minutes  to  an  hour,  of  foul-smelling  pus  and 


blood  mixed  with  urine.  This  woman  had  been  perfectly 
well  since  childhood  except  for  d3^menorrhoea  and  sozofi 
other  pelvic  symptoms  for  which  she  had  been  operated 
upon  five  years  ago  by  a  doctor  with  some  experience  in 
surgery  in  a  North  Carolina  city.  She  says  that  her  left 
ovary  was  removed  on  account  of  a  cyst,  the  uterus  sus- 
pended and  the  appendix  removed.  The  wound  was 
completely  closed  without  drainage.  The  operation  was 
successful  in  relieving  her  pre-existing  menstrual  S3rmpton]S 
and  she  remained  in  perfect  health  ever  since  until  the 
beginning  of  the  present  trouble.  She  has  lived  the  normal 
life  of  a  well-to-do  woman,  she  is  fond  of  automobile  driving 
and  other  outdoor  sports.  Her  menses  have  been  regular, 
painless  and  otherwise  normal;  she  has  not  had  leucorrhoea, 
or  irritability  of  bladder,  no  indigestion,  or  other  symptoms. 
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Ten  days  before  admis^on,  quite  suddenly  and  without 
appftrcnt  cause,  sbe  was  seized  with  a  frequent  desire  to 
unnate.  She  had  considerable  pain  before,  during,  and 
after  urinatioD,  constant  pain  in  the  lower  abdomen.  The 
urine  was  foul  and  contained  considerable  sediment  and 
was  passed  a  little  at  a  time  at  intervals  of  one-haU  to  one 
hour,  night  and  day.  She  sought  relief  immediately  and 
Dr.  W.  after  applying  the  usual  remedies  without  improve- 
ment, brought  her  in   for  examination   and   treatment. 

During  the  night  on  her  trip  to  the  hospital  two  large 
doses  of  morphine  and  hyoscine  had  to  be  administered  on 
account  of  t^esmus.  Upon  admission  to  the  hospital  the 
pain  was  agonizing,  the  foul  odor  and  frequency  of  urina- 
tion were  equally  embarrassing  to  her  refined  and  modest 
temperament.  In  spite  of  her  fortitude  she  exhibited  a  dis- 
tressing af^iearance.  Hertemperature  wasnomial,pulsei>D. 
A  thorough  examination  of  her  entire  body  revealed  no 
evidence  of  disease  except  in  the  pelvis  and  a  slight  amount 
of  tenderness  in  the  right  lumbar  region. 

Vaginal  examination  showed  tenderness  most  marked  in 
the  region  of  the  bladder.  The  uterus  was  in  normal 
position  and  freely  movable.  In  the  right  vaginal  fornix  a 
distinct  mass  was  palpable  and  quite  tender.  Examination 
of  a  catheterized  specimen  of  urine  showed  it  to  be  three- 
fourths  pus.  Eliaioination  of  a  filtered  specimen  showed 
it  to  be  add  in  reaction,  containing  an  abundance  of 
albumin,  pus  and  blood,  but  no  casts  or  other  renal  elements. 
The  urine  ww  dribbling  away  constantly,  could  not  be 
retained  and  every  half  hour  or  so,  comcident  with  a 
spasm  of  the  bladder,  she  would  expel  sometimes  as  much 
as  three  or  four  ounces.  X-ray  examination  made  the 
next  day  showed  a  slight  enlargement  of  the  right  kidney,  a 
normal  left  kidney  and  a  vague  diffuse  shadow  in  the  true 
pelvis.  No  stone  was  present  in  any  part  of  the  urinary 
tract  and  there  was  nothing  characteristic  about  the  shadow 
in  the  pelvis.  Dr.  A.  L.  Gray,  the  roentgenologist,  was 
quite  satisfied  when  he  saw  a  specimen  of  the  pus  con- 
taining urine  that  this  in  the  bladder  could  easily  account 
for  the  shadow  in  the  pelvis.  Her  temperature  the  ne;[t 
day  was  roi°,  pulse  lOo.  There  wasat  notime  any  evidence 
of  ludney  colic,  nor  kidney  tenderness. 

At  this  point  we  were  quite  puzzled.  The  mass  felt  in  the 
right  vaginal  fornix,  of  course,  felt  quite  like  an  enlarged 
ovary  or  tube.  We  frequently  see  pus  in  urine  in  cases  of 
inflammation  of  a  tube  and  ovary,  though  I  have  never 
seen  such  pus-containing  urine  as  this,  caused  by  such 
pathology.  Moreover  she  had  no  vaginal  discharge  nor 
menstrual  symptoms  indicative  of  disease  of  the  uterus, 
tubes  or  ovaries.  I  tried  for  two  or  three  days  to  urge  my- 
self into  mailing  a  cystoscopic  examination  but  the  agoiuz- 
ing  pain  which  the  woman  suffered  at  al!  times  and  especial- 
ly whenever  her  bladder  contained  as  much  as  two  or  three 
ounces,  caused  me  to  believe  it  would  not  have  been  made 
without  a  general  aniesthetic,  and  I  continued  to  postpone 
it  from  day  to  day.  With  the  usual  drugs  directed  to  the 
relief  of  vesical  tenesmus,  no  relief  was  obtained  and  even 
with  morphine  sometimes  combined  with  atropine  and 
with  hyosdne,  there  was  no  relief  for  more  than  two  hours. 
Several  vaginal  examination?  revealed  the  same  mass  in  the 
right  fornix.  We  were  genuinely  puzzled  as  to  whether  to  do 
vaginal  cystotomy  or  to  operate  upon  the  abdomen,  and 
temporized  from  day  to  day.  Four  days  after  she  came  to 
the  hospital  she  suffered  retention  of  urine  and  an  un- 
successful attempt  was  made  by  the  nurse  to  catheterize 
her.  I  noticed  myself,  in  using  the  soft  rubber  catheter, 
that  it  had  to  be  introduced  about  three  inches  before 
urine  came.  I  withdrew  a  quart  of  foul  pus -containing 
urine.  She  continued  to  suffer  the  same  tenesmus,  passing 
thesame  kind  of  urine,  though  at  no  time  was  her  tempera- 
ture above   ioi°  and  her  pulse  ranged  .from  So  to  i  lo. 


Five  days  later  she  again  had  retention  and  an  unauccea^ul 

attempt  was  made  by  a  nurse  to  catheterize  her.  Upon 
inspection  of  the  meatus  I  noted  a  white  substance,  dose 
examination  of  which  revealed  a  piece  of  gauze  in  the 
urethra.  Twisting  this  into  a  rope  with  my  hngers  the 
gauze  rag  two  inches  wide  and  ten  inches  long  here  exhibited 
was  removed.  Within  la  hours  her  symptoms  were  dis- 
tinctly improved  and  from  day  to  day  the  improvement  was 
rapid.  In  six  days  she  was  apparently  well,  she  had  do 
unnary  symptoms  of  any  iiind.  and  the  urine  was  dear. 
Microscopic  examination  showed  only  a  small  quantity  of 
pus.  She  was  walking  about  and  enjoying  life  as  usual.  In 
the  meantime  a  perfectly  normal  menstrua]  period  had 
appeared,  lasted  four  days,  and  ceased.  Five  days  after 
removing  the  sponge  a  cystoscopic  examination,  painlessly 
made,  showed  no  evidence  of  any  foreign  material  in  the 
bladder  and  no  cystitis.  The  only  evidence  that  the  bladder 
had  ever  been  diseased  was  shown  by  a  small  area  to  the 
left  of  the  right  ureteral  orifice  which  looked  like  an  almost 
healed  fistula.  No  mass  or  other  evidence  of  disease  could 
be  detected  by  vaginal  examination.  One  week  after  the 
gauze  was  removed  and  three  weeks  after  coming  to  the 
hospital  she  returned  to  her  home  a  perfectly  well  woman 
and  has  remained  well  ever  since, 

SUMUABV 

1.  A  clean  small  gauze  sponge  was  left  in  a 
clean  pelvis, 

2.  No  symptoms  of  any  kind  resulted  during  an 
after  period  of  five  years. 

3.  Suddenapparentlycauselessonset  of  bladder 
tenesmus  and  suppuration  was  followed  in  three 
weeks  by  spontaneous  expulsion  of  the  sponge  to 
the  meatus  and  easy  delivery  was  accomplished 
by  traction  with  the  fingers. 

4.  Instant  relief  of  tenesmus  and  rapid  and 
complete  subsidence  of  all  symptoms  and  in  a 
week  spontaneous  closure  of  the  fistula  through 
which  the  gatize  had  ulcerated  into  the  bladder. 


TRANSACTIONS    OF    SOCIETIES 


CHICAGO  SURGICAL  SOCIETY 

Regular  Meeting,  December  6,  1918,  with  Dr.  Thomas  J.  Sullivan,  Presiding 


PAPILLOMA  OF  THE  LARGE  BOWEL 

Dr.  Jacob  Frank:  I  wish  to  report  a  case  of  a 
rare  type  of  papilloma,  and  my  reason  for  doing  so 
is  that  at  a  previous  meeting  of  the  society  Dr. 
Bevan  reported  a  case  of  papilloma  that  he  had 
removed  from  a  patient  in  the  Presbyterian  Hos- 
pital, which  was  diagnosed  by  Dr.  Sippy. 

A  peculiar  thing  about  this  case  is  that  the  patient, 
a  man,  49  years  of  age,  did  not  have  any  haemor- 
rhages, and  haemorrhage  was  one  of  the  main  features 
in  making  the  diagnosis  in  Dr.  Bevan's  case.  This 
man  suffered  from  a  large  mass  situated  in  the  left 
iliac  region.  The  sigmoid  was  attached  to  the  ab- 
dominal wall  and  was  firmly  fixed  there  by  a  hard 
mass.  I  asked  the  patient  whether  he  had  had  any 
haemorrhage  from  the  bowels  and  he  replied,  no; 
but  his  condition  became  so  serious,  that  he  was 
anxious  to  have  an  operation.  I  removed  the  mass, 
practically  dug  it  out,  and  made  an  end-to-end 
anastomosis  with  one  of  my  bone  couplers,  with 
Lembert  sutures  over  it.  About  the  tenth  day  after 
the  operation,  in  looking  for  the  rubber  to  pass, 
instead  of  the  rubber,  I  removed  with  my  fingers 
from  the  rectum  the  softened  collars  made  of  bone 
which  was  incorporated  in  faeces.  I  removed  so 
much  of  the  abdominal  wall  with  the  peritoneum 
which  left  such  a  large  space  uncovering  the  ileum 
that  I  had  to  use  drainage.  In  order  to  close  the 
abdominal  cavity  it  was  necessary  to  do  a  plastic 
of  the  peritoneum.  I  put  in  a  Mikulicz  drain  in  the 
iliac  space.  The  man  had  no  trouble  at  first,  but 
twelve  days  afterwards  he  developed  an  abscess  on 
the  opposite  side,  which  was  a  colon  infection  and 
involved  the  abdominal  wall,  and  which  was  not 
from  the  abdominal  cavity.  At  the  time  I  removed 
this  specimen,  believing  it  to  be  a  carcinoma,  I  looked 
for  enlarged  glands,  and  I  remarked  at  the  time  that 
it  seemed  strange  there  was  none. 

The  patient  has  as  you  will  see  a  postoperative 
abdominal  hernia.  He  has  normal  bowel  movements. 

From  the  appearance  of  the  tumor,  I  believe  it 
would  not  be  long  before  it  would  have  become 
cancerous  from  irritation.  I  believe  very  soon 
there  would  have  been  a  stoma  formed  to  relieve 
this  condition  so  that  the  fseces  could  pass  out. 

HERNIA 

Dr  Frank:  This  man,  56  years  of  age,  presented 
himself  with  a  hernia,  as  I  thought,  larger  than  my 
head.   He  said  he  had  had  a  hernia  for  twenty-five 


years.  On  examination  there  seemed  to  be  an  impulse 
about  the  ring.  By  percussion  I  could  elicit  a 
thrill  through  the  middle  part.  Artificial  light 
would  not  pass  through.  I  was  careful  to  notice 
whether  it  was  a  case  of  hydrocele  with  the  intestine 
floating  in  it.  I  desired  to  make  a  positive  diagnosis, 
but  was  unable  to  do  so.  I  thought  the  patient  had 
a  hernia,  because  he  said  he  had  had  one,  and  1 
could  feel  a  faint  impulse  on  coughing  just  at  the 
ring.  He  was  anaesthetized.  A  small  trocar  was 
introduced  and  blood  fluid  was  withdrawn.  When 
the  tumor  became  relaxed  I  could  feel  a  normal 
testicle  on  the  opposite  side,  but  on  the  side  with 
the  tumor  the  testicle  was  flattened  and  hard  after 
removing  considerable  fluid  and  organized  blood 
clot.  Some  of  the  fluid  was  sent  to  the  laboratory 
and  it  was  found  sterile.  The  part  was  isolated 
and  a  regular  herniotomy  incision  made. 

I  worked  around  the  sac.  Within  the  sac  were  the 
caecum,  the  appendix,  and  part  of  the  small  intes- 
tines. Fortunately  there  were  no  adhesions.  I  put 
clamps  on  the  neck  of  the  sac,  cut  it  off,  pushed  it 
down  and  finished  the  operation  with  modified 
Bassini  technique.  I  removed  the  entire  sac  with 
the  testicle  and  cord  high  up. 

With  your  permission,  Dr.  Sweeney  will  report 
on  the  pathology  and  the  literature. 

Dr.  Sweeney:  This  specimen  Dr.  Frank  has 
brought  down  is  very  rare.  We  became  intensely 
interested  in  it  and  devoted  considerable  time  in 
seeking  the  origin  of  the  tumor.  We  have  here  the 
testicle  and  on  the  surface  apparently,  the  caecum, 
the  appendix  and  the  rectum  passing  through  the 
inguinal  canal.  On  opening  up  the  testicle  we  find 
several  areas.  We  notice  a  dark  circular  cyst-like 
area  throughout  the  whole  organ.  There  is  a  white 
fibrous  band.  The  tunica  vaginalis  is  fiJied  with 
partially  clotted  blood  and  haematocele.  The 
epididymis  is  very  much  enlarged,  and  I  will  pass 
the  specimen  around  so  you  can  examine  it  for  your- 
selves. 

Sections  taken  from  four  different  areas  show 
various  structures,  such  as  a  cartilaginous  formation, 
myxomatous  tissue,  smooth  and  striated  muscular 
fibers. 

STONE  IN  THE  BLADDER 

Dr.  Jacob  Frank:  I  removed  this  kidney  con- 
taining a  stone  from  a  woman,  43  years  of  age,  who 
had  been  passing  blood  continuously  for  sixteen 
months.     She  claims  never  to  have  had  any  pain 
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The  stone,  a  large  one,  resembles  a  monkey  wrench. 
Her  urine  was  examined  microscopically  since  the 
operation  but  contained  no  blood.  The  patient 
left  the  hospital  the  third  week. 

DISCUSSION 

Dr.  Arthur  Dean  Bevan:  I  have  had  but  a 
limited  experience  in  handling  cases  of  papilloma 
of  the  large  intestine.  Dr.  Frank  has  referred  to  a 
case  of  which  I  recently  reported  in  the  Surgical  Clinics 
of  Chicago.  That  was  a  single  papilloma  in  t  he  sigmoid 
and  it  interested  me  more  from  the  standpoint  of 
diagnosis  than  from  anything  else.  I  am  glad  Dr. 
Sippy  is  here,  because  it  was  his  diagnosis  which, 
to  my  mind,  made  the  case  particularly  interesting. 

I  went  to  the  hospital  one  morning  and  Dr.  Sippy 
wanted  me  to  remove  a  papilloma  from  the  middle 
of  the  sigmoid.  I  asked  him  if  he  had  seen  it  with 
the  proctoscope  and  he  said  he  had  not;  that  the 
diagnosis  had  been  made  definitely  from  a  care- 
fid  analysis  of  the  clinical  findings.  X^is  woman 
had  for  a  long  time  blood  in  the  stool.  The  blood 
was  not  evenly  intermixed  with  the  stool,  but  was 
blood  that  would  come  in  clots,  and  as  I  remember 
from  the  careful  analysis  which  he  made,  he  limited 
it  to  that  portion  of  the  bowel  in  which  hardened 
faecal  matter  is  first  formed,  and  he  therefore  made 
the  diagnosis  of  polypus  of  the  sigmoid,  excluding 
definitely,  on  account  of  its  long  standing,  carcinoma. 

I  made  a  laparotomy  at  his  suggestion,  picked  up 
the  sigmoid,  ran  it  through  my  fingers,  and  could 
not  find  anything  at  first  but  finally  stripping  it  back 
and  forth  I  found  a  good-sized  polypus,  about  the 
size  of  the  end  of  my  thumb,  with  a  long  pedicle. 
It  was  easily  removed.  It  was  a  single  polypus,  and 
after  its  removal  the  haemorrhage  ceased  entirely. 


Multiple  polypi  I  have  seen  several  times.  I  have 
one  case  of  polypus  which  produced  invagination 
of  the  transverse  colon.  I  operated  on  this  case  and 
it  presented  a  very  interesting  picture.  Multiple 
polypi  of  the  colon  present  a  very  serious  lesion  for 
the  patient  because  many  of  these  cases  terminate 
fatally.  Quite  a  number  of  patients  live  long  enough 
for  these  polypi  to  become  carcinomatous,  hence 
they  are  among  the  most  serious  lesions  of  the  large 
bowel. 

Dr.  a.  J.  Ochsner:  I  would  like  to  call  attention 
to  a  method  that  I  have  used  for  disposing  of  these 
large  intestinal  polypi.  The  method  consists  in 
slitting  open  the  intestine,  putting  a  damp  at  the 
base  of  the  polypus  and  excising  it  with  the  cautery 
as  one  would  remove  a  polypus  in  the  rectum, 
through  a  proctoscope.  The  wound  in  the  intes- 
tine is  then  closed.  I  have  tried  this  method  and  it 
works  well. 

Dr.  Carl  B.  Davis:  A  year  or  more  ago  a  patient 
that  came  under  my  observation  was  passing  blood 
in  the  stools  at  irregular  intervals.  We  made  an 
examination  with  the  proctoscope,  but  were  unable 
to  make  a  definite  diagnosis.  We  could  find  nothing. 
We  opened  the  abdomen  and  found  the  ascending, 
transverse  and  descending  colon  studded  with 
polypi.  There  was  hardly  any  place  that  was  not 
covered  with  these  pol3q)i.  The  bowel  was  not 
removed.  The  patient  still  has  polypi  of  the  ascend- 
ing, transverse,  and  descending  colon;  there  are 
probably  several  hundred  in  that  area.  The  patient 
is  a  man,  35  years  of  age. 

Dr.  Emil  G.  Beck  read  a  paper  entitled,  '^A 
Simple  Method  of  Arresting  Tuberculous  Spon- 
dylitis, with  Demonstrations  of  Patients  and  Ra- 
diograms." 


Regular  Meeting,  January  3,  1919,  with  Dr.  Thoi£as  J.  Sullivan,  Presiding. 


OSTEOMYELITIS  OF  THE  CLAVICLE 

Dr.  Carl  B.  Davis:  A  year  ago  this  man  was 
struck  by  an  automobile  and  developed  an  osteo- 
myelitis of  the  clavicle,  which  was  treated  from  time 
to  time,  and  the  condition  finally  subsided,  leaving 
him  unable  to  raise  the  arm.  The  deltoid  muscle  has 
been  detached  from  its  clavicular  region  and  has 
slipped  down  into  the  arm.  An  incision  was  made 
parallel  with  the  clavicle  below  the  line  of  the  old  scar. 
A  second  incision  at  right  angles  was  carried  down  over 
the  top  of  the  shoulder  until  the  deltoid  was  exposed 
to  view.  The  muscle  was  found  retracted  to  about 
one-half  its  length.  A  fascial  flap  was  taken  from 
the  thigh  with  a  thick  layer  of  subcutaneous  fat 
adherent.  The  flap  was  sewed  over  the  shoulder- 
joint  and  with  the  fatty  surface  down  to  avoid 
adhesion  of  the  fascia  to  the  underlying  structures. 
The  upper  end  of  the  fascia  was  attached  to  the 
trapezius  and  clavicle.  The  arm  was  elevated  to  as 
high  a  point  as  we  could  get  it,  the  deltoid  pulled 
up  and  stitched  into  the  fascia  with  chromic  gut. 
At  the  completion  of  the  suture  the  deltoid  did  not 


reach  to  the  clavicidar  level  by  three-quarters  of 
an  inch.  The  cast  was  adjusted  with  the  arm  in 
complete  abduction.  The  man  has  been  out  of  the 
cast  for  a  week,  and  it  is  gratifying  to  see  the  amount 
of  motion  he  has  already.  We  have  started  him  on 
wand  exercises  hoping  to  speed  the  function. 

Note. — On  checking  over  these  notes  one  month  later, 
we  might  state  that  the  man  is  able  to  lift  his  arm  to  a 
horizontal  position. 

DISCUSSION 

Dr.  Carl  Beck:  The  case  of  fascial  plastic  is 
very  interesting,  first,  because  the  fascia  healed  in 
without  reaction,  and  second,  because  the  patient 
has  a  good  functional  result.  This  result  will 
improve  in  the  course  of  time.  Unfortunately, 
fascia  is  not  used  as  often  as  it  should  be  in  plastic 
work,  and  most  of  the  men  who  use  it,  do  so  with- 
out the  use  of  fat.  Fat  is  a  splendid  lubricant, 
especially  when  the  fascia  is  used  to  wrap  tissues  to 
protect  tendons  or  nerves  that  adhere  by  cicatricial 
tissue. 
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SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


ARTERIOVENOUS  ANEURISM  AFFECTING  THE 

BRACHIAL  PLEXUS 

Dr.  Lawrence  Ryan  reported  a  case  of  arterio- 
venous aneurysm  affecting  the  brachial  plexus. 

E.  T.,  Italian,  male,  age  27,  unmarried;  occupa- 
tion, watchman;  has  always  been  well  and  strong. 
He  has  had  occasional  nycturia  but  no  venereal 
infection.  He  drinks  wine  with  his  meals,  uses  very 
little  tea,  coffee,  or  tobacco.  He  keeps  good  hours 
and  eats  and  sleeps  normally.  On  August  5,  191 6, 
while  on  duty  as  a  watchman,  he  was  shot,  the 
bullet  entering  the  chest  at  the  lower  angle  of  the 
scapula  on  the  right  side.  The  bullet  did  not  leave 
the  body.  He  walked  about  10  yards  and  fell 
unconscious.  Profuse  haemoptysis  occurred.  Sev- 
eral hours  later  he  regained  consciousness.  His 
right  arm  was  completely  paralyzed.  By  December, 
19 1 6,  he  had  good  use  of  his  arm  and  partial  use  of 
the  forearm.  The  hand  remained  almost  useless. 
Since  December,  19 16,  there  has  been  no  improve- 
ment in  the  hand.  On  August  20,  191 6,  the  right 
pleural  cavity  was  opened  and  drained.  The 
empyema  cleared  up  rapidly.  On  September  16, 
191 6,  an  attempt  was  made  to  remove  the  bullet 
but  without  success.  In  December,  1916,  a  second 
attempt  was  made  to  remove  the  bullet  by  another 
surgeon  but  again  without  success.  These  opera- 
tions were  performed  in  Pennsylvania.  On  Sep- 
tember I,  1916,  a  right  sided  tinnitus  aurium  made 
the  patient  very  uncomfortable.  He  then  noticed 
a  marked  thrill  in  his  neck  on  the  right  side. 

Examination  revealed  a  well  nourished  man 
weighing  135  pounds;  5  feet  6  inches  tall.  The  skin 
and  mucosa  are  normal.  No  dryness,  oedema,  or 
pigmentation  are  present.  There  are  many  dis- 
tended veins  on  the  neck  and  head — possibly  not 
abnormal.  The  right  external  jugular  vein  becomes 
greatly  enlarged  on  compression  above  the  clavicle. 
The  right  pupil  is  smaller  than  the  left.  Both  react 
to  light  and  accommodation.  The  fundi  show  no 
abnormal  vessels,  exudate  or  haemorrhage.  There  are 
scars  of  previous  operations  in  the  cervical  region. 
A  definite,  continuous  thrill  is  felt  over  the  vessels 
on  the  right  side  of  the  neck.  The  purring  sound  is 
continuous  and  cannot  be  identified  with  the  heart 
beat.  It  appears  somewhat  more  marked  on  systole. 
The  teeth  are  good,  the  tongue  is  clear,  presents  no 
tremor  and  does  not  deviate.  The  throat  and  nose 
are  clear.  The  chest  is  well  developed,  there  is  no 
change  on  respiratory  excursion.  There  are  two 
scars,  one  in  the  right  post  axillary  line  and  one  at 
the  angle  of  the  right  scapula.  There  is  no  abnormal 
tactile  or  vocal  fremitus.  Breath  and  bronchial 
sounds  are  not  pathological.  There  are  no  r&les. 
The  heart  shows  no  enlargement.  The  sounds 
are  clear  and  present  no  accentuation.  Functional 
test  shows  no  alteration  in  rhythym  and  gives  a 
good  return  to  normal.  The  heart  muscle  and  the 
endocardium  are  normal.  The  pulse  is  even  and 
compressible.  The  abdomen  is  normal.  The  liver 
edge  is  felt  at  the  costal  border.    The  kidneys  and 


spleen  are  not  palpable.  There  are  no  prominent 
veins.  The  abdominal  reflex  is  normal.  The  inguinal 
canals  are  empty  and  the  rings  normal.  There  are 
a  few  bean-sized  glands  here.  The  genitals  are  nor- 
mal, there  are  no  scars  and  no  urethral  discharge. 
The  scrotal  reflex  is  present.  The  prostate  is  noonal, 
likewise  the  rectum.  The  extremities  are  normal 
except  the  right  arm.  There  is  no  clubbing  of  the 
fingers,  scars,  pigmentation  or  oedema.  The  reflexes 
react  normally.  Muscle  tone  and  skin  sensation  are 
normal. 

The  osseous  and  glandular  systems  show  no 
changes. 

The  temperature  is  98.6**;  pulse  72;  blood  pressure 
systolic  120,  diastolic  70. 

Blood:  haemoglobin,  90  per  cent  (Tallquistj; 
coagulation  time  5  minutes;  white  blood  cells  6,000; 
red  blood  cells  4,800,000;  no  achromia,  poikilocy- 
tosis  or  anisocytosis;  platelets  normal;  no  parasites. 
The  blood  (Wassermann  reaction)  is  negative.  The 
blood  nitrogen  is  25  mg.  per  100  cubic  centimeters 
of  blood.        "" 

Urine:  quantity,  normal;  reaction,  acid;  specific 
gravity,  1.020;  no  albumin;  no  sugar,  white  cells, 
red  cells,  casts  or  bacteria.  Renal  function:  phenol- 
phthalein  test,  appearance  time  10  minutes,  00  per 
cent  in  2  hours. 

Stool:  guaiac  negative. 

X-ray  shows  bullet  close  to  vertebra  in  the  right 
upper  cervical  region. 

Diagonsis:  Arteriovenous  aneurism  of  right 
cervical  vessels.  Complicated  paralysi  of  the 
brachial  plexus  involving  the  s.'xth,  seven  h,  and 
eighth  cervical  and  the  first  dorsal  nerves  produc- 
ing motor  paralys's,  sensory,  vasomotor  and  sym- 
pathetic changes. 

The  sympathetic  involvement  can  be  accounted 
for  by  injury  to  the  rami  communicantes  of  the  first 
dorsal  producing  the  contraction  of  the  right  pupil. 

The  ulnar  disturbance  is  explained  by  diminished 
flexion  of  the  hand,  especially  on  the  ulnar  side. 
Flexion  of  the  last  three  fingers  is  imperfect.  The 
little  finger  can  be  moved  only  slightly.  Paralysis 
of  the  interossei  and  the  last  two  lumbricals  is 
evident.  There  is  a  suggestion  of  the  claw  hand. 
Sensation  of  the  volar  surface  of  the  last  two  fingers 
and  dorsal  surface  of  last  three  fingers  is  lost. 

The  median  nerve  shows  involvement  by  reason 
of  the  deficient  pronation  of  the  forearm  and  the 
inability  to  flex  the  terminal  phalanges  of  the  fingers. 

The  shiny,  bluish  condition  of  the  hand,  the  ther- 
mic changes,  account  for  the  vasomotor  alteration. 

The  last  operation  was  performed  with  the 
indications  in  view  of  first  benefiting  the  paresis  of 
the  right  hand,  through  the  location  or  correction 
of  a  lesion  of  the  right  brachial  plexus  or  second, 
what  seemed  more  probable,  the  location  of  the 
arteriovenous  aneurism  and  its  removal,  or  a  p>os- 
sible  ligation.  It  was  hoped  that  this  would  effect 
a  cure  by  relief  of  the  pressure  caused  by  the 
aneurism. 

This  latter  view  was  strongly  favored  by  a  report 
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of  a  very  similar  case,  the  result  of  gunshot,  reported 
to  this  society  at  its  March  meeting  of  1918  by  Dr. 
Paul  Morf . 

The  operation  was  performed  by  the  writer,  June 
10,  1 9 18,  at  the  Frances  WiUard  Hospital  and  was 
prolonged  and  tedious  on  account  of  the  great 
amount  of  scar  tissue — the  result  of  the  two  pre- 
vious operations,  in  this  locality,  and  because  of 
the  pernicious  haemorrhage  that  accompanied  the 
slightest  cut.  This  was  due  to  the  extreme  dilata- 
tion of  the  internal  jugular  and  all  its  branches  and 
communications  even  to  the  smallest  venule. 

The  incision  was  carried  down  the  right  side  of 
the  neck  from  a  point  about  the  center  of  the  right 
cervical  region,  anterior  to  the  sternocleidomastoid 
muscle,  to  the  clavicle  and  then  along  the  upper 
surface  of  the  clavicle  toward  the  median  line.  This 
V-shaped  trapdoor  of  skin  and  subcutaneous  tissue 
was  retracted  upward  and  inward,  and  an  attempt 
made  to  isolate  the  internal  jugular  vein  and  the 
common  carotid  artery. 

The  dissection  over  the  upper  part  of  this  area 
located  the  bullet  that  could  be  readily  felt  through 
the  unbroken  skin.  It  was  a  soft  lead  36-calibre 
ball.  The  ''nose"  had  a  decided  split  in  it,  the 
result  probably  of  hitting  a  process  lower  down  and 
then  being  deflected  upward. 

The  internal  jugular  vein  was  enlarged  to  3  or  4 
times  its  normal  size.  The  common  carotid  was 
pulseless,  small  and  cord-like  from  one  end  of  the 
wound  to  the  other.  The  thrill  was  still  present  and 
was  more  marked  at  the  root  of  the  neck. 

The  operation  could  not  be  completed,  nor  the 
source  of  the  trouble  reached  without  enlarging  the 
wound  area.  An  additional  incision  was  made  across 
the  center  of  the  clavicle  and  downward  for  4  inches 
below  it.  The  clavicle  was  then  resected  at  the 
junction  of  the  inner  and  central  thirds  and  the 
inner  one  third  of  the  clavicle  was  turned  inward. 

The  thriU  was  still  palpable  as  far  down  behind 
the  first  rib  as  the  index  finger  could  reach.  The 
communication  between  the  internal  jugular  vein 
and  the  common  carotid  was  in  the  common  carotid 
artery  very  low  down.  It  was  close  to  the  origin  of 
the  subclavicular  artery,  or  may  have  been  lower 
down.  The  subclavian  pulsations  were  normal.  The 
right  common  carotid  artery  was  pulseless,  small 
and  cord-like,  proximal  to  the  communication  with 
the  internal  jugular  vein.  It  was  then  decided  to 
Ligate  the  internal  jugular  as  low  down  as  possible. 
This  was  done  by  two  ligatures.  The  subclavian 
vein  was  also  ligated  on  account  of  haemorrhage. 
The  internal  jugular  was  clamped  and  cut  off  above 
the  ligatures  at  the  root  of  the  neck  and  removed  as 
high  up  as  the  center  of  the  cervical  region.    The 


upper  ligation  was  very  difficult  on  account  of  the 
great  dilatation  of  the  jugular  and  the  thinness  of 
its  walls. 

In  this  attempt  a  severe  haemorrhage  occurred. 
It  would  probably  have  been  safer  as  regards  the 
immediate  result  to  have  tied  at  intervals  the  inter- 
nal jugidar,  instead  of  resecting  it.  Its  resection 
was  undertaken  on  account  of  the  report  on  vessel 
ligation,  read  before  this  society  some  years  ago  by 
Dr.  Donald  McClain  of  Detroit.  He  advocated, 
at  that  time,  the  removal  of  a  section  of  a  vessel 
rather  than  to  trust  to  a  ligation  or  multiple  liga- 
tions for  the  occlusion  of  the  vessel. 

After  this  loss  of  blood  artifidal  respiration  had 
to  be  resorted  to  and  the  wound  was  exposed  to 
some  contamination. 

The  fifth,  sixth  and  seventh  nerve  roots  were 
exposed  in  the  open  wound  before  the  closure  and 
also  a  portion  of  the  eighth  root.  They  were  wholly 
normal  in  appearance.  Whether  they  may  have 
been  injured  distally  from  the  wound  areas  is  only 
conjecture. 

The  clavicle  was  reunited  by  means  of  chronic 
catgut  and  the  wound  closed  in  the  usual  manner. 

The  patient's  recovery  was  uneventful  except  for 
some  necrosis  of  one  end  of  the  resected  clavicle.' 
This  readily  cleared  up  resulting  in  fibrous  union 
and  considerable  deformity  of  the  clavicle  at  the 
point  of  resection.  The  function  of  the  shoulder  is 
perfect. 

January  4,  191 9,  examination  shows  the  thriU 
and  pulsation  absent. 

The  nerve  condition  as  relates  to  the  hand  is 
unchanged — I  can  see  no  improvement  and  the 
patient  sees  none. 

Two  recent  simUar  cases  have  been  brought  to  ^ 
my  notice.  The  case  of  Dr.  Morf  and  a  case  reported 
early  in  191 8  by  Dr.  Richard  Cabot  in  his  case 
records.  The  case  is  reported  in  detail.  This  was 
possible  because  he  had  access  to  the  autopsy  records. 
Dr.  Cabot's  case  was  the  result  of  a  gunshot,  that 
produced  almost  identical  nerve  degenerations  with 
those  found  in  Dr.  Morf's  case  and  in  the  present 
case.  In  the  Cabot  case  an  aneurism  of  the  injured 
vessel  was  found.  A  consultant  staff  of  six  surgeons 
of  the  Massachusetts  General  Hospital  advised 
against  an  operation  six  months  before.  The  per- 
sistence and  growth  of  the  aneurism  caused  them 
to  reverse  their  former  advice. 

An  attempt  was  made  to  ligate  the  internal  jugu- 
lar proximal  to  the  aneurism.  A  severe  haemorrhage 
occurred.  The  patient  died  a  few  hours  later  from 
shock.  The  postmortem  showed  no  gross  lesion  of 
the  roots  nor  of  the  plexus  other  than  the  degener- 
ative changes  caused  by  pressure. 


CORRESPONDENCE 


ACCIDENTS  FROM  LOCAL  ANESTHESIA 


To  the  Editor:  In  1913,  I  observed  a  death 
following   the  injection  of  novocaine. 

A  man,  age  42,  had  suffered  for  some  time  with 
stomach  trouble,  probably  caused  by  an  epigastric 
hernia.  His  general  condition  was  good.  The  man 
was  not  very  fat,  his  lungs,  heart,  and  kidneys  were 
normal.  On  percussion  the  liver  was  found  to  be 
palpable  and  enlarged.  Six  centimeters  above  the 
umbilicus  there  was  a  swelling  in  the  middle  line. 
The  swelling  could  be  reduced  by  pressure  but  it 
was  painful.  An  opening  of  about  1.5  centimeters 
was  felt  in  the  linea  alba.  I  planned  to  operate  on 
this  patient  on  April  25.  At  7:30  a.m.,  an  injection 
of  10  milligrams  of  morphine  was  given  in  the 
forearm.  At  8":3o  the  man  was  placed  on  a  horizontal 
table.  The  skin  was  disinfected  with  iodine.  An 
injection  of  }4  per  cent  novocaine  with  1:100,000 
adrenalin  was  given.  When  my  assistant  put  in  the 
needle  the  patient  seemed  to  be  nervous.  His  face 
and  limbs  turned  pale  and  the  pulse  was  small  and 
weak  before  more  than  i  or  2  cubic  centimeters 
were  injected.  My  assistant,  who  was  an  expert  in 
administering  local  anaesthetics,  then  waited  a 
moment.  After  a  few  minutes  he  continued  the 
injection  and  the  man  grew  miserable  again.  At 
this  moment  a  quantity  of  not  more  than  a  half 
cubic  centimeter  was  injected.  My  assistant  again 
waited  and  the  patient  seemed  to  recover,  but  not 
for  long.  He  soon  became  miserable  again  and 
suddenly  rolled  off  the  table  and  fell  on  the  floor 
hurting  his  nose.  He  was  very  cyanotic  and  breathed 
convulsively.  The  pulse  was  very  small  and  weak. 
In  spite  of  injections  of  ol.  camphoratum,  massage 
of  the  heart  and  artificial  respiration  with  my  special 
apparatus,  the  patient  died  in  a  few  minutes. 

Postmortem  examination.  The  patient  is  of  normal 
stature.  There  is  a  swelling  in  the  linea  alba,  4 
fingers  above  the  umbilicus,  around  which  are  eight 
stab  wounds  from  the  needle,  extending  in  a  circle 
from  the  umbilicus  halfway  to  the  xiphoid  process  of 
the  sternum.  The  swelling  consists  of  preperitoneal 
fat  and  slips  through  an  opening  in  the  fascia. 
Situs  viscerum  normal.  The  omentum  is  free 
throughout  the  intestines.  The  peritoneum  looks 
bright.  No  ascites  present.  The  diaphragm  on  the 
right  side  is  at  the  fourth  rib  and  on  the  left  at  the 
fifth  rib.  The  left  lung  collapses  and  is  totally  free. 
The  right  lung  has  many  soft  adhesions  to  the  costal 
pleura  and  collapses  not  so  well  as  the  left  lung.  No 
hydrothorax  is  present.  In  the  precardium  there  is 
slight  hydrops.  The  left  venous  orifice  three  fingers, 
the  left  four.    The  foramen  oval  is   open   and  is 


about  1.5  centimeters  in  diameter.  The  heart  is 
soft.  The  valves  are  normal.  Both  lungs  are  very 
plethoric.  There  is  no  oedema  or  signs  of  tuberculosis 
or  inflammation.  The  stomach  is  large,  the  appendix 
normal.  The  kidneys  are  very  lobed,  but  the  inner 
surface  is  normal  (450  gr.).  The  spleen  is  large 
(230  gr.).  The  liver  is  large,  the  intersection  normal. 
The  testicles  are  small  and  in  the  scrotum.  The  thyroid 
is  not  enlarged;  no  thymus  persistens.  No  swollen 
glands.    Number  of  papillas  circumvallatae  normal. 

The  cause  of  death  is  not  easy  to  explain.  Was 
it  due  to  nervous  shock  or  to  an  acute  intoxication? 
There  was  a  slight  indication  of  so-called  status 
lymphaticus,  the  kidneys  being  lobed  and  the  fora- 
men ovale  open.  Therefore,  we  may  sup|X)se  that 
with  these  conditions  present  the  narcotic  would 
have  a  greater  effect  than  in  a  normal  case.  How- 
ever, the  nervous  shock  caused  by  the  prick  of  the 
needle  had  already  passed  and  the  injection  was 
completed  before  the  real  collapse  occurred.  If 
death  was  due  to  an  intoxication,  the  time  between 
the  injections  and  death  was  very  short  and  the  dose 
of  novocaine  small. 

In  more  than  6,000  cases  I  have  injected 
the  same  or  larger  doses,  and  I  have  ob- 
served in  cases  of  a  serious  nature  —  such  as  in 
gynecological  operations  where  it  is  necessary  to 
anaesthetize  the  pelvic  region  —  a  kind  of  shock  one 
or  two  hours  after  the  operation,  and  sometimes, 
even  when  smaller  doses  were  used,  there  was  a 
reaction  during  the  operation.  In  such  bases  the 
patient  turns  pale  and  the  blood  pressure  is  dimin- 
ished. I  take  it  that  these  symptoms  are  the  effect  on 
the  circulatory  system  of  the  combination  of  the  in- 
toxication and  the  reaction  from  the  operation.  Such 
phenomena  often  appear  just  at  the  moment  when 
the  surgeon  pulls  the  intestines  out  of  the  abdomen 
or  hugs  the  peritoneum  during  a  herniotomy  and 
sometimes  when  the  mesenteriolum  of  the  appendix 
is  squeezed  together.  In  all  of  these  cases  a  reflex 
is  to  be  expected,  the  nerves  not  being  blocked  at  all. 

Even  in  making  skin  incisions  and  in  cutting  the 
subcutaneous  tissue,  when  there  is  no  perception  of 
pain  at  all,  I  have  sometimes  observed  the  same 
reaction.  In  the  case  reported  the  whole  procedure 
took  place  some  time  before  the  operation.  It  is 
possible  that  some  novocaine  was  immediately  in- 
jected into  the  vein.  This  is  not  probable,  however. 
The  veins  near  the  linea  alba  are  not  very  large  and 
the  technique  used  by  my  assistant  prevents  such  an 
accident,  as  he  moves  the  needle  during  the  injection. 
The  Hague  Dr.  }.  Shoemaker. 
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Some  of  Its  Features 

Meter  measure  of  the  gas  and  oxygen.  Accuracy. 
Economy  of  gases.  Convenience  of  anesthetist.  Safety 
and  conjort  of  patient. 

Simplicity  and  durability.  The  entire  apparatus  is 
compact  and  is  manufactured  without  complicated 
springs,  valves,  etc. 

Mechanically  perfected  ether  dropper  -with  sight  feed;  a  safety 
lamp  that  is  always  safe,  with  a  coil  principle  vaporization  of 
ether  that  completely  vaporizes  in  any  quantity  of  achninistration. 

Many  other  individual  features  which  appeal  to  the  surgeon 
looking  for  efficiency  are  explained  in  our  booklet  "Scientific 
Anesthesia."     Write  for  a  Copy. 

"The  Machine  With  the  Meter" 

SCIENTIFIC  APPARATUS  CO. 

162  WEST  34th  STREET  NEW  YORK 


Graduated  Low  Tone  Tuning  Forks 

Devised  by  DR.  W.  G.  REEDER 

Important  Announcement 

FTE  are  now  able  to  deliver  the  fint  Kndtmtod  low  tone  tuning  fork* 
•y  mwiufBCtured  in  America.  Tlkcae  forka  am  graduated  in  (our  too«  in- 
rvala  from  1 6  to  64  double  vibratiotu  per  aecond.  They  are  free  from 
'ertooea  and  cuaranteed  to  be  perfect.  Otologiata  who  b<tv«  been  uni^U 
obtain  auch  a  act  of  inBtrumcnti  at  any  ^pi^e  aince  the  war,  are  now 
lered  a  •uperior  product  at  a  nominal  price.  These  forka  are  indiapenaabki 
accurate  functional  teating  of  the  ear,  eapedolly  in  catea  of  iodcient  oon- 
Ktion  deafnesa  and  thoae  in  which  the  lower  tone  limit  ia  diaturbad. 
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Your  Pharmacist  Knows 

YOUR  pharmacist  knows  the  care  letjuired 
Co  make  a  snow-white  hypodermatic  tablet 
of  even  texture,  accurate  grainage  and  depend- 
able solubili^. 

Hand  moulding  hypodermatic  tablets  is  mote 
dian  a  matter  of  routine;  it  is  a  definite  respon* 
sibility.  A  hypodermatic  injection  is  often  an 
emergency  measure;  the  physician  relies  upon 
it  to  produce  results — quickly. 

Ask  your  phatmadst  for  somethii^  more  than 
W/or  h^fiMy  az-^r-W  ^     *  tube  of  hypodermatic  tablets-specify  Lilly's. 
alog,  m  finiT  caun,  shewing  lit 
toBipUu  lint  afUIir  AitptK  Dnp  One  In  Waten  W^ateh  It  Disappear 

EU.  LILLY  ^  COMPANY,  Indianapolis,  U.  S.  A. 

NEW  YORK  CHICAGO  ST.  LOinS  KANSAS  CITY  NEW  ORLEANS 
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Who  Uses  A  Dull  Blade 

Is  Himself  Dull 


QPERATING  with  the  Bard-Parker 
Knife  makes  the  operation .  safer, 
surer.    The  blade  is  sharp,  the  cut  is 
clean. 


H 


Blades  Nos.  10  and  11  fit  No.  3  handle  only. 

Blades  Nos.  20,  21  and  22  fit  No.  4  handle  only. 

Handles  $1.00  Each.    Blades  $1.50  per  dozen. 

Case  for  two  handles  and  two  dozen  blades,  75  cents. 

Blades  are  packed  in  envelopes  containing  l^  dozen 
blades  of  one  size. 

Your  Dealer  Can  Supply  You 

BARD-PARKER  CO.,  Inc.    37  E.  28th  St.,  New  York 


EYNARD  CATHETERS 

Ureteral  Catheters,  graduated  in  centimeters  and  non-graduated. 
Ureteral  Catheters,  X-ray,  graduated  in  centimeters  and  non-gradu- 
ated. 

Whistle,  Round  and  Olive  Tips. 

Urethral  Catheters  and  Bougies  in  rubber  and  gum. 

—  Drains  — 


C.  R.  BARD 


37  E.  28th  St. 


New  York 
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Prestige 


Four  years'  active  service  in  the 
conservation  of  human  lives  with  the  U.  S. 
Government,  American  Red  Cross,  Bellcvue 
Hospital,  Standard  Oil  Co.  and  over  5000 
Other  hospitals,  cities,  doctors  and  industries 
has  established  beyond  question  the  effi- 
dency  of  the  Ltmgmotor. 

Lungmotor  protection  in  your 
hospital,  community,  industry  is  essential. 
They  look  to  you  for  the  recommendation 
of  Lungmotor  installation.  Send  for  new 
descriptive  literature. 


Aak  about  the 

"New-Bom"  Infant 

hungmotor 


LUNGMOTOR  COMPANY 

710  Boybton  St,  BOSTON,  MASS. 
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PubUc  Health  Officials 
Condemn    Poisonous   Antiseptics 


891  DEATHS 

FROM  CARBOLIC  ACID  AND 

MERCURIC  CHUIRIOE 


DR.  WM.  McNALLY,  Chem- 
ist to  the  Coroner  of  Cook 
County,  Illinois,  reports  781  re- 
corded deaths  due  to  Phenol  and 
no  deaths  due  to  Mercuric 
Chloride  in  Cook  County,  dtiring 
the  years  1905  to  1917  incluaive. 
Many  of  these  deaths  were  acci- 
dental. 

Accidents  arc  made  impossible 
by  the  use  of  CHLORAZENE, 
Dakin's  water-soluble,  non- 
poisonous  antiseptic,  FIFTY 
TIMES  stronger  in  its  germicidal 
action  than  Phenol.  CHLOR- 
AZENE is  non-irritating,  safe 
and  stable.  For  these  reasons, 
'  it  is  fast  becoming  the  universal 

antiseptic. 

tAZENE  idution  ii  Uied  with  excellent  reiulti 
I  gargle  in  lore  throat,  mouth  and  note  infectioDi 
aj  a  prophylactic 

tAZENE  is  alio  lucccsirully  used  in  (urgery,  eye 
ctions,  wounds,  buroi,  at  a  vagjnal  douche  and  ai 
iwerful,  effective  antiEcptic  for  general  uie. 
□lutiona  are  quickly  and  conTeniently  made  by 
piv  dissolving  CHLORAZENE  Tablets  or  Powder 
in  a  gliM  of  water. 

For  SaU  at  all  Druggittt—Spteify  "AOott'm" 

Chloiaaene  Tablets  in  bottles  of  100,  500  and  1000. 
Chlorazene  Powder  in  hospital  packages  No.  i  and  No.  a. 
ChlorazeneCtcam.ChlorazeneSurgicalPowder.Chloraxene 
Surgical  Gauze. 

A  poital  card  will  bring  literature  and  prices.  Also 
ask  for  Prices  of  Dichloramine-T,  Chlorcosane,  Parresin« 
and  Parresined  Lace-Mesh  Dressing. 

The  Abbott  Laboratories 

Horn*  of  tha  Dakin  ProdaeU 
ALL  AMERICAN  ALWAYS  AMERICAN 

DEFT.  82,  CHICAGO,  ILL. 
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Pratt-Lowman 
Self -Retaining  Retractor 

for  use  in  the  open  method  of  repairing  fractures  especially  in 
'   connection  with  the  Albee  Motor  Saw  method. 

Devised  by  Major  John  B.  Lowman,  M.C.,  and  Captain 
R.  B.  Pratt,  M.C,  U.  S.  Base  Hospital  No.  38. 

It  affords  the  loibwinf  adfanUfes: 

SIMPLiaTY 

No  parts  to  be  lost.  Baqr  to  desn* 
sterUise,  manipulate. 

DURABILmr 

It  not  only  gives  RETRACTION  of 
tiMues,  but  also  DBPRSS8ION  of 
them  with  an  unoompUcated  automatic 
lode  in  any  degiee  of  fetractlon.  Ptessore 
upon  its  lower  surfMe  by  the  weigl&t  of 
the  limb  f ordng  it  against  the  operating 
table  only  serves  to  tncpcass  retraction 
andlockkig. 

It  does  away  with  retraction  by  assistants 
and  with  this  the  danger  of  extra  liands 
in  the  operative  field  and  leaves  the 
operator  unhindered  in  the  use  of  the 
electric  saw  and  drill. 

It  leaves  the  bone  in  a  higher  plane  than 
the  surrouniUng  tissues  and  so  obviates 
the  danger  of  the  saw,  ditU  or  spinning 
shaft  engaging  with  the  soft  tissues  or 
towding. 

In  conjunction  with  an  orthopedic  table* 
assistants  can  be  dispensed  with  during 
that  stage  of  the  operation  in  whidi  the 
saw  or  drill  is  In  use. 

It  is  a  useful  addition  in  a  teadiing  clinic 
in  that  it  renders  the  fidd  of  operation 
more  vidble  to  spectators. 

Made  in  two  sizes;  larger  sise  for  femur; 
smaller  size  for  tibia  and  humerus.  Used 
in  pairs.    Either  size  per  pair,  $8.00. 

Manufactured  by 

HARVEY  R.  PIERCE  COMPANY 

1801  Chestnut  Street        *Che  Modem  Surgical  Instrument  Store  PHILADELPHIA 

PITTSBURGH  SALES  OFFICEi  3030,  3031,  303S,  3033  JENKINS  ARCADE 
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New  {2d)  Edition 


Graves'  Gynecology 
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For  this  edition  Dr.  Graves  has  given  his  book  a 
thorough  revision  and  brought  it  completely  up  to 
date.  New  matter  has  been  added  to  the  extent  of 
115  pages,  and  66  additional  illustrations  included. 
The  illustrations  in  this  work  form  a  feature.  There 
are  491  of  them,  100  in  colors— microscopic,  gross 
pathologic,  and  operative  technic  step  by  step. 

Some  of  the  New  Matter  Added 

The  section  on  the  relationship  of  g3aiecology  to  internal  secretions  has  been 
rewritten  and  considerably  amplified.  Much  new  matter  has  been  added  under 
ovarian  organotherapy  and  ovarian  transplantation,  the  radium  treatment  of 
cancer,  radium  therapy  in  non-malignant  gynecologic  diseases.  A  new  section 
discusses  the  relationship  of  gynecology  to  the  sex  impulse,  based  chiefly  on  the 
theories  of  Freud  regarding  infant  sexuality.  A  number  of  new  operations  are 
described  and  illustrated,  most  of  which  have  not  before  appeared  in  text-books. 

Dr.  Graves  presents  gynecology  along  new  lines.  An  entire  section  is  devoted 
exclusively  to  the  physiology  of  the  pelvic  organs  and  to  correlated  gynecology — 
the  relationship  of  gynecology  to  organs  of  internal  secretion,  breast,  skin, 
organs  of  sense,  digestion  and  respiration,  blood,  circulatory  apparatus,  abdom- 
inal organs,  nervous  system,  bones  and  joints. 

The  section  devoted  to  surgical  gynecology  is  most  complete,  the  detailed 
descriptions  being  shown  by  beautiful  illustrations.  Dr.  Graves'  work  has 
alwa3rs  been  noted  for  its  lucid  and  forceful  text,  its  broad  conception,  and  the 
wealth  and  instructive  nature  of  its  illustrations. 

"In  the  work  of  Graves  we  have  a  new  era.  The  woman  herself  is  considered — ^her  femininity — 
and  gynecology  is  elaborated.  It  is  a  masterly  work  on  the  woman  with  a  womb^-not  from 
the  old  viewpoint  of  a  womb  and  a  woman  secondary." — Dr.  G.  K.  Dickinson,  Jersey  City,  N.  J, 

Octavo  of  885  pages,  with  491  illustiations,  100  in  colon.  By  Wiluak  P.  Graves,  M.  D.,  ProfeNor  of  Gyneoolocr 
at  Harvaid  Medical  School.  Cloth.  87.75  net 


W.  B.  SAUNDERS  COMPANY,  West  Washington  Sq. ,  Phila. 

London:  9,  HenrielU  Su  Covent  Garden         Australian  Agcy:  Centreway,  263  Colfini  St,  Melboume 
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QaFETY  GAS-OXYGEN  APPARATuQ 


the  administration  of 

NITROUS  OXID  and  OXYGEN 

with  or  without  an  ETHER  sequence  in 
MAJOR    or  MINOR   SURGERY- 
OBSTETRICS-DENTISTRY 

The  old  TROUBLE  points  ELIMINATED. 

No  hi^  pressure  bags.  No  spring  gauges.  No  deli- 
cate mechamstus  to  get  out  of  order. 

The  "Safety"  employs  HYDROSTATIC  reguUtbu 
which  is  always  depeodaUe  and  accurate. 

Simple  to  operate.  Minimum  gas  coasumption.  Ideal 
AaRSthesia  and  Analgesia. 


kni  ETHER   C« 
I.  Siyl«"B"Mid"( 


UostbHook. 
CrOa 

TbtlDEAL  HOSPITAL  APPARATUS.    TUi  WATER 
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Ui^SdStatK    Dim  fron  lOuttO  ^b.  <i  N|0 

pa kOU Cf  ptOf IMUd  ■IHllllllifl 

Perfectly  controlled  smooth  mixtures 

assured  by 

THE  NEnV 

Ptsitive  Sighl-Feed-MelsareBcat 


Gases  delivered  Washed,  Moistened  and 
Seated  to  body  temperature. 

Cot  iboviiK  SiAt-Ftai-Uimnmai:,  Vr  MtiMl  rin.  Ttm 
HuniKtiini]liithncmodd>."D,'"'E"u(l''F;"tni]7  mttr-lncl  A'"^  in  tba  Onmi  ftai  Tnbt,  and  tbtnut- 
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*  uiRiMi  Visible  i>roof  ( 


OF  ACCURACY  ■] 


SAFEH  ANAESTHESIA  APPARATuS 
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Medico -Mechanical  Treatment  m  Cases  of 
Motor  Disturbances  and  Muscular  Debility 
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RADIUM 

OVER  $4,000,000.00  invested  by  physicians  and  hospitals  in  radium 
demonstrates  conclusively  its  value  in  the  treatment  of  malignant  and  other 
conditions. 

May  we  fiunish  you  information  in  respect  to  ciinical  data,  etc.  ? 

THE  W.  L.  CUMMINGS  CHEMICAL  CO. 

Works  and  Laboratories 
LANSDOWNE                                                                               PHILADELPHIA 

SKELETONS 

We  have  secured 
a  large  stock  of 

Selected 

Skeletons 

■ 

Prica 

and  Jtia^Mmi  glcJk, 

fimMtJ 

on  application 

TRUAX 

Ml  N.  WibMh  An.                        CHICACO 
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At  Home«'»'(hfH'Th«ie'' 

■iB  pablLD  uid  prlvftla  boipluli,  DluileUDt'  ukd  nrfBooi'  ofDcBL  dltpBoamrtei 

%. — ».^_^  tndlji  U-S.  Armjuitl  BodCrou  IMd  uu  tHM  hoipllAla.  UM  fdulo ,^ 

—  Q. — 111 —  1 —  « .—.-«  1,^  rmphUiy  vHl  «mc1«iKT  by  Ivmlmldju     ^ 

in«al  tlim  Tequlnd  br  mon  mimmtb  ^ 


Ttd*  MM  HUM. «!»« 
cu^tT  tor  oM-rtiinli  iM  eon.  It 

NUTN-KSTEIII  STEEL  k  HOI  WORKS 

KAU  OLAIK,  Wia. 


FREE-'-Electro-TherapenUcs  Condensed" 

A  hftody  manuft]  cont&ining  the  latest  clinical  data  on  eleetro-theraipeu-  ^ 
tical  treatmeDt  and  shows  where  the  use  ot  this  modem  agency  ia  y 

indicated.    Also  shows  the  very  lateet  development  in  electro-  ^  p, 

therapeutical  apparatus.  ^     «md» 

It  Talla  You  Whr  X        oodt  of 

,  THE  UNIVERSALMODE  IS  SUPREME 

Galvanic,  Faradic,  Sinusoidal,  Cautery,  Vibration,  Air    ^ 
Diagnostic  Light  In  Their  Highest  Effldency.  ^^  t, 

Th«r« 

HclNTOSH  BATTEKY  >  OPTICAL  CO.  ^' 


Oder  Dn  Ui«  UntnrHJnMxli 
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Why  Not  Have  That  Satiifaction 

of  knowing  your  blood  pressure  readings 
are  taken  with  an  instrument  that  prove* 
its  readings^    That  instiuoient  is  the 

Sdf-Teri^ng 
Sphrgmo- 
manometer 
$25.00 

The  lycos  is 
absolutely  self- 
verifying.  It  bu 
Ijuilmenli ;  require* 
ecking.  If  the  point- 


Tour  good  1 
he  dailr  use  t 


Jar^hstnm&aCompcmm 

t,  N.  Y. 


D  0—  aiitf  n*r  TImrm 


A  Wonderful  Advance 

WE  conduct  a  Pasteur  Institute, 
which  furnishes  Pasteur  Treat- 
ment by  Mail,  plus  the  advantage  of 
expert  consultation  by  letter  or  long 
distance  telephone.  This  saves  the 
patient  the  expense  and  time  of  com- 
ing  to  the  city,  and  gives  him  Efficient 
Treatment  at  a  Nomina)  Cost. 

Out  Proposition :  Full  Course  of 
Treatment,  one  glass  5cc.  syringe  and 
needles,  full  advice  and  directions  com- 
plete for  $50.00. 

Keep  this  before  you.     Rabies  is  a 
common  disease.     Investigate   every 
dog  bite  and  avoid  disaster. 
We  make  all  other  Laboratory  Tests 

THE  PASTEUR  INSTITUTE  OF  ST.  LOUIS 

The  Gradwohl 
Biological  Laboratories 

938  N.   GranJ  At>:         ST.  LOUIS.  MO. 


HYCLORITE 

For  Infected  Wound* 

The  results  obtained  from  the  use  of  Hydorite  io  the 
treatment  of  infected  injury  cases  are  daily  demon- 
stratinK  the  efficacy  of  this  antiseptic  in  the  oxidizing 
of  tazins,  and  in  the  removal  of  necrosed  tisaue  through 
solvent  action.  In  these  respecLi,  according  to  the 
woric  reported  by  Milroy  and  also  Austin  and  Taylor, 
hypochlorites  are  decidedly  superior  to  the  chloranlin 

and  dichloiamme  type  of  antiseptic. 

H]rclarit«  U  always  raady  for  Im- 
madiata  um. 

Just  add  watar  and  apply. 

Hydorite  ia  pEcp^red  Co  a  definite  hypodiLvlte 

le  keep  mucb  Iddici 


'■"SLf. 
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■  DbUb'b  aolutioo  Icom  HTdoriU. 

Prica,  32oz.,  $1.25 
Ordir  fnm  Yomr  Sapply  M»*a 

,■*-   GENERAL  UBORATORIES 
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iO       *;!  in  Non-Rubber,  Water-Proof  and 
^^^an*i/                 Add- Proof  Fabric 

_,^^         ^"^  at  the  A.  M.  A.  Convention,  Atlantic  City 
J            W                                                            June  9-13,  1919 

^^^                  A    Remarkable   Fabric 
Waterproof  Fabric  Company      Ii423-2S  N.  Clark  St.,  Chicafo,  U.  S.  A. 

WE  CAN  SUPPLY  YOU 
WITH 

Gauze  and  Bandages 

J>Hc«*«|HM>f*«BMt 

The  Good  Manufacturinx  Co. 

lS6N.Wal]>        Cfaicaco 

Surgical  Publiahlns  Company  11 

MN*.MMd«aaAM.                              C«CAGO   || 

ically  Lighted   Instruments 
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DAVIS' 

Plastic  and  Reconstructive  Surgery 

By  JOHN  STAIGE  DAVIS,  Ph.  B.,  M.D.,  F.A.C.S. 

Captain.  Medical  Corps,  U.  S.  Aimy;  Inttructor  in  Clinical  Sui^ery, 
Johns  Hopkina  Univenity;  AJMistant  Visiting  SuTgeon,  Johns  Hopkins 
Hoqntal;  Plastic  Surgeon,  Union  Protestant  Infirmary,  Hospital  for 
Women  of  Maryland  and  Children's  Hospital  School,  Baltimore,  etc. 

Upwards  of  1,000  /Ibutrations 
P.  Blakiston's  Sod  &  Co.,  Publishers.    1012  Walnut  St,  Philadelphia 


p.  BUKISTON'S  SON  k  CO..  PhiUdalphis,  Pt. 

PIMM  KKd  me  ror  10  days'  CHmloation  Davli'  Plii 
1  keep  the  book. 


■   ON  APPROVAL  ORDER  • 


Every  Practitioner  IMay  Join 
Tliis  Class  in  Diaposis 

The  Case  Records  of  the  Massachusetts  General 
Hospital,  edited  by  Richard  C.  Cabot,  M.D..  and  Hugh 
Cabot,  M.D.,  carry  to  the  busy  or  the  isolated  physi- 
cian or  surgeon  the  essential  spirit  and  ■stimulus  of  the 
hospital  clinic.    These  are  practical  prablems  in  diag- 

BriiglMi  the   Itspttal    !•  Ibc  PradfliMMr 

hospital  patients,  operating  rooms,  laboratories,  ne- 
cropsy table,  amphitheatres,  clinicians,  pathologists, 
and  discussions.  Every  week  the  subscriber  receives 
three  Records,  each  consisting  of  two  parts:  (1)  the 
complete  ciinical  history  on  one  sheet;  (2)  on  a  sepa- 
rate sheet  the  discussion.  Medical  ca.««s  are  discussed 
by  Dr.  R.  C.  Cabot. 

Sirglcal  Cases  Discossed  by  Dr.  Engb  Cabal 

The  diagnosis  made  in  the  wards  is  given,  then  Dr. 
Cabol's  diagnosis;  finally  the  tucrofsy  findings.  By 
making  your  own  best  diagnosis  from  the  first  sheet 
and  then  checking  it  up  by  the  data  in  the  second, 
you  work  out  an  absorbing  problem  and  share  much 
of  the  stimulus  of  the  original  exercise  at  the  hospital. 
Groups  of  pbysicians  and  surgeons,  both  in  and  out  of 
war  service,  have  reported  that  they  found  in  the 
Records  a  basis  for  their  most  stimulating  and  profit- 
able discussions.     Published  by 

Tbe  Hassacbusetts  General  Hospital 
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The  1919 

Practical 

Medicine 

Series 

of  Year  Books 


EVERY  PAGE  of  arMT 
ToluRM  U  direct  *nd 
to  the  point,  yet 
covorini  with  tho  ut- 
moct  camplatanea* 
what  one  wUhe*  to 
know  in  the  wide  rmngm 
ot  rocent  mediein*  and 


Tht  adjma'wiioo  nice  for  iIh  dabl 
wawBld    .1  Ibc  prica  .fainn 

THE  YEAR  BOOK 
PUBLISHERS 


Volt  I  now  raady 


UM       %IM     II.7S   IIJ*  ll.n  II.TS   tlJt  ns» 


GUifoi^llaaf (How,  Amciku  GrBccalaiki]  Sodat^; 
PnlcBor  at  Obiutria  ud  GruKoloor,  Glucow 
VoIvenitT  (Hultbawl  duir);  Obaletiic  PhriiaiiL 
GlUfow  ll&tamJtT  HnixUl;  GyDKidatut.   ViOfii 


In  Tiar  Vetama.  aUh  nam  IlbiilT^liinM  and  PtalMM.    Laitc  8to.    Clalti  Clll.  BtalltJ  Btatdi.  1 10.00  ml. 

SURGICAL  CONTRIBUTIONS  from  1881-191 6 

By  RUTHERFORD  MORISON,  M.B.,  F.R.C.S.  (Edin.  and  Eng.) 

With  a  PREFACE  uid  FULL  SUBJECT  INBEX,  Contributed  by 

W.  D'OTLBT  GRANGE,  M.D.,  C.U. 

vol-  I.— GENERAL  SURGERY,  PJO  lut.  VOL.  II.-ABDOMINAL  SURGERY.  M.M  bM. 

"Tbs  Autlmr  hu  bnufht  hii  vim  up  to  due We  ue  luroriied  with  the  vut  unouat  o[  oriflml  woit Tbe  luthor^ 

t**^h^rTJ**'"*  pF<m«Tily  >*  fhi-  altJiiiTn^nt  nf  thi>  thorOUffh  g«p  of  Uw  piUlCipla  OL  VlZttTJ ,  r  r ,  -  ^tfaOB  IR  pUt  ill  *  bdpflll    Wmj 

Thibwk  will  be  widcljr  icid  ud  tuotuaboak  ol  leieieace."— Bur.  Mkd.  Jodbh. 

**rbere  kk  (ew  who  will  Dot  pnfit  fnm  ui  oxuDiiutkni  of  tboa  voliuna;  on  nnilj  cvctt  pufc  ue  to  be  diKorcnd  pcdaU  of 
•tMce. "— -Lakcct. 

their  author  wu  not  ool^  a  vezy  capahle  nirfcon,  but  a  clear  thinkar  aod    a  lucid  writer."-' 

BriM  Ell^:  JOHN  WRIGHT  k  SONS,  Ud. 


UiD.  JouaM.  01  AumaiiA. 

New  Till:  WM.  WOOD  t  CO. 
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141  W.  36th  St. 
NEW    YORK 


NOTED  BOOKS 


ANATOMY 


BARDBLBBEN  and  HABCEBIr-Apptted  Anat- 
omy—One volume — ^204  colored  wocm  cuts,  with 
explanatory  text $8.00 

MORTON  —  Tbe  Abdomen  Proper  —  Colored 
plates — ^Analjrtical — ^Sjrnthetical — (Constructive 
— Destructive) — ^With  explanatory  text — One 
volume $6.00 

TOLDT— Atlas  of  Anatomy  for  Students  and 
General  Practitioners. — Revised  Edition, — 1505 
illustrations. 

VOLUlfB  I 

A. — ^The  Regions  of  the  Human  Body  (Figures 
1  to  5). 

B.— Osteology  (Figures  6  to  877).  With  Index. 
C— Arthrology  (Figures  378  to  498).  With 
Index $6.00 

Volume  II 
D. — Myology,    with    a    Supplement    on    the 
Anatomy  of  Hernia  (Figures  490  to  640).  With 
Index.  E. — ^Splanchnology  (Figures  641  to  932). 
With  Index $7.00 

Volume  III 
F.— Angeioloffv  (Figures  933  to  1123).    With 
Index.    G.— Neurology.     H. — ^The  Organs  of 
the    Senses    (Figures    1124   to    1505).     With 

Index $11 .00 

Three  Volumes  complete,  $24.00 

BLOOD 

BHRLICH  —  Anemia  —  Many  colored  illustra- 
tions  $4.00 

STBRN— Bloodletting,  Theory  and  Practice  $2.50 

SCHLEIP— Hematological  Atlas $6.00 

DIAGNOSIS 
ABRAMS— Diagnostic  Therapeutics— Illus.$6. 00 

ADAM  —  Ophthalmoscopic  Diagn0Bis~18  illus- 
trations in  the  text.    86  colored  figures. . .  $7.00 

BASS  and  JOHNS  —  Practical  Clinical  Labora- 
tory Diagnosis — 117  textual  figures  and  19 
plates  in  colors $6.50 

CORNWALL  —  A  Clinical  Treatise  on  Diseases 
of  the  Heart — Diagnosis  and  Treatment..  $1.50 

BING— Regional  Diagnosis $3.00 

FOSTER  —  Diagnosis  from  Ocular  Symp- 
toms   $6.00 

HART  —  The  Diagnosis  and  Treatment  of  Ab- 
normalities of  the  Myocardiac  Function — 
248  illustrations $4.50 

SCHMIDT— Malignant  Tmnors $4.00 


EAR 


BRAUN  and  FRIBSNBR— The  Labyrinth— 50 
textual  figures.  34  half-tones  on  32  olates  $4.50 

K0PBTSE7  —  Surgery  of  the  Ear— 63  half- 
tones and  line  drawings,  8  charts  and  4  colored 
plates $4.00 

RUTTIN— The  Labyrinth $2.50 

EYE 

ADAM  —  Ophthalmoscopic  Diagnosis— 18  illus- 
trations in  the  text.  86  colored  figures ...  $7 .  00 

FOSTER— Diagnosis  firom  Ocular  Symptoms 

$6.00 

6RBEFF  —  Bztemal  Diseases  of  the  Bye— 84 

colored  illustrations.     (New  Edition)  ....  $7.00 

HIRSCHBER6  —  The  Treatment  of  Shortsight 
— 12  illustrations $1.50 

ROEMER  —  A  Text-Book  of  Ophthalmology  in 
the  Form  of  Clinical  Lectures— 186  black  and 
white  illustrations  in  the  text  and  58  figures 
in  colors.    896  pages.     (New  Edition)  . .  $6.00 

SCOTT  —  Refraction  and  Visual  Acuity— 18 
illustrations,  190  pages $2.00 

FOOD 

CARRINGTON  —  Vitality,  Fasting,  and  Nutri- 
tionr-Illustrated $5.00 

COMBE — Intestinal  Auto-Intoxication ...  $4 .  00 

GOUUY—Dinhig  and  its  Amenities $2.50 

GOURAUD— What  Shall  I  Eat? $2.00 

STERN- Fasting  and  Undernutrition  in  the 
Treatment  of  Diabetes $2.00 

WE6ELB  —Therapeutics  of  the  Oastro-Intes- 
tinal  Tract $3.50 

HISTOLOGY 

KRAUSE— (Rudolf)  Normal  ffistology,  Inclu- 
ding Miooscopical  Anatomy — 502  pages,  30 
figures  in  the  text,  208  magnificent  illustrations 
in  many  colors  on  98  plates.    Part  1 75c 

Part  II $5.50 

KRAUSE  (Rudolf)— Textbook  of  ffistoloi^. 
Illustrated $3.00 


Archives  of  Diagnosis. 

Quarterly $2.00  per  annum 

Foreign,  $2.50        Single  copies,  75  cents 

Archives  of  Radiology  and   Electro -Therapy 

Monthly $7.50  per  annum 

Single  copies,  75  cents  including  postage. 


Our  books  itre  printed  front  plates  nuxde  in  this  country  from  type  set  in  the  United 
States  and  PAID  FOR  SOLELY  BY  AMERICAN  CAPITAL.  There  are  no  foreign  interests 
represented  therein. 
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OXFORD 

MEDICAL  PUBLICATIONS 


The  220  titles  listed  in  the  Oocford  Catalogue — the  largest  medical  offering  of 
any  publisher — enjoy  peculiar  advantages  in  their  scholastic  and  traditionary 
associations.  Oxford  hooks  are  published  under  the  direction  of  the  Delegates 
of  the  Press — the  Heads  of  Colleges  of  Oxford  University  with  Sir  Vs/^illiam 
Osier  acting  as  the  Medical  Member,  The  traditionary  associations  are  equally 
as  favorable  to  these  publications.  Oxford  boo\s  are  collected  in  Great  Muse^^ 
ums,  Galleries  and  Guild  Halls  for  the  connecting  lin\s  in  Ars  Typogxaphica. 
Centuries  of  artists  and  designers  leave  models  and  atmosphere  .to  Oxford 
Productions. 

Although  this  Press  is  under  academic  supervision  it  competes  with  the  great 
commercial  plants  of  the  M^orld  as  one  of  the  largest  printing  establishments, 
making  their  boo\  materials  in  their  oum  foundries,  mills,  in\  and  roller  fac'^ 
tories.  The  press  rooms  are  equipped  unth  270  presses,  250  of  these  are  power 
machines,  therefore  in  addition  to  these  associations  the  materials  for  bool^ 
makyng  are  under  Oxford  control. 

Apply  for  circulars  of  the  Oocford  Loose-Leaf  Medicine  and  Surgery.  The 
demand  is  such  that  the  new  printing  of  the  Surgery  gives  a  total  of  over  one 
half  million  dollars  worth  of  this  wor\printed  before  its  advance  sale  is  delivered. 

Oxford  University  Press  American  Branch 
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Being  a  Review  of  the  Worlds  Progress  in  Medicine  and  Surgery. 
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Thirty-Seventh  Year.    700  pages,  FvUy  lUiLstrated  in  Colours  and  Black  and  White. 

Bound  in  muslin  in  conformity  with  previous  issues.    Price  $5.00  net. 

A  few  Copies  left  of  1915, 1916, 1918  which  we  wiU  sell 

at  $8.00  net  per  copy  if  ordered  with  1919. 

THE  new  volume  of  the  Medical  Annual  will  be  of  unusual  value  and  interest, 
unavoidably  coloured  by  the  War,  yet  the  experiences  thus  gained  have 
produced  advances  in  medical  science  and  practice  which,  under  ordinary 
conditions,  would  have  required  many  years  to  reach:  these  are  of  great  value  to 
the  practitioner  and  to  his  patients. 

This  progress  will  be  found  chronicled  in  the  Annual,  and  adapted  in  every 
way  possible  to  the  requirements  of  the  Civil  as  well  as  the  Military  practitioner. 

It  is  certain  that  no  doctor  can  escape  from  the  War,  however  much  he  may 
desire  to.  In  the  immediate  future  he  will  be  confronted  more  and  more  often 
by  after-war  problems  in  the  treatment  of  the  broken,  wounded,  nerve-shattered 
men  now  being  discharged  from  the  military  hospitals  in  ever-increasing  numbers 
to  be  dealt  with  by  the  Civil  practitioner.  The  Medical  Annual,  gives  unrivalled 
assistance  in  this  direction. 

Explaining  the  increase  in  the  price  of  the  1919  issue,  we  quote  the  English 
Publishers  as  follows : 

"Costs  of  production  have  increased  by  leaps  since  the  outbreak  of  the  W^ar. 
Printed  literature  has  doubled  in  price.  For  four  years  the  price  of  the  Annual 
has  remained  unchanged:  we  regret  that  this  is  possible  no  longer,  and  we  are 
confident  our  friends  will  understand  it  when  we  state  that  the  simple  printing  of 
the  1918  volume  cost  £800  more  than  previous  years,  and  that  the  edition  for  1919 
will  show  a  greater  increase.  We  shall  gladly  reduce  the  price  again  when  con- 
ditions permit.'* 

There  will  be  a  corresponding  reduction  in  the  price  of  the  American  edition. 


WILLIAM  WOOD  &  COMPANY,  51  Fifth  Ave.,  New  York 
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The  Sum  Total  of  Today's  Knowledge 
on  Tuberculosis  and  Urology 

UROLOGY— Pedersen 

This  book  represents  many  years'  experience  in  urological  work  in  New  York  City. 
The  author's  able  exposition  of  modem  methods  of  treatment  is  the  most  striking  feature 
of  the  work. 

Three  hundred  and  forty-one  pages  are  devoted  to  Acute  and  Chronic  Urethritis  and 
Complications  and  Sequels  covering  Etiology,  Bacteriology,  Pathology,  Symptomatology, 
Treatment  and  Diagnosis  in  general.  Not  only  is  treatment  by  drugs  and  chemical 
methods  fully  discussed,  including  a  number  of  prescriptions,  technic  of  irrigation,  instilla- 
tion, etc.,  but  also  physical  treatment — hydrotherapy,  heliotherapy,  electrotherapy, 
roentgen  rays,  etc.  Far  more  space  and  detail  is  given  to  Complications  and  after  treat- 
ment then  can  be  found  in  most  works.  Seventy  pages  are  given  to  Treatment  of  Stricture 
and  its  Complications,  fifty-five  pages  to  General  Principles  of  Diagnosis  covering  Physi- 
cal Examination;  Laboratory  Examination,  including  multiple  glass  tests;  Urinalysis, 
Serum  Diagnosis,  Complement  Fixation,  etc. ;  Diagnosis  of  Acute  and  Chronic  Complica- 
tions, etc. 

Then  General  Principles  of  Treatment  are  taken  up,  including  Preventive  Treatment, 
Abortive  Treatment,  Palliative  Treatment,  Curative  Treatment,  Management,  Physical 
Measures,  Technic  and  Indications,  Medicinal  Measures,  Surgical  Measures,  Serum  and 
Vaccine  Therapy,  etc. 

Gonococcal  Infection  in  the  Female  and  Complications  and  Sequels  are  covered  in  two 
separate  chapters.  Sixty-six  pages  are  given  to  Urethroscopy  and  fifty-eight  pages  to 
Cystoscopy,  covering  thoroughly  indications,  equipment  and  technic.  Separate  chapters 
are  devoted  to  the  Bladder — Ureters  and  Renal  Functional  Tests,  including  Hematology, 
etc. — Acute  and  Chronic  Suppurative  Inflammations  of  the  Renal  Pelvis  and  Paren- 
chyma— and  Diseases  of  the  Prostrate. 

In  all  diseases  the  standard  of  cure  is  stated  in  separate  paragraphs. 

By  Victor  C.  Pedenen.  M.D..  F.A.C.S.,  Major,  M.C.Viaituig  Urologist  to  St.  Mark's  Hospital,  etc.,  etc    Octaipo.  991 
pages,  with  362  engravuigs  and  13  colored  plates.  Cloth,  $7.00  net 

PULMONARY  TUBERCULOSIS-Fishberg       {"iSillf) 

The  first  edition  of  this  work  was  used  by  all  governmental  hospitals  and  by  the 
Army.  In  fact,  the  problem  of  tuberculosis  in  soldiers  was  handled  along  the  lines  laid 
down  in  this  book. 

Nearly  every  chapter  has  been  revised  and  several  have  been  rewritten.  New 
chapters  on  tuberculosis  of  the  pleura,  and  on  the  differential  diagnosis  of  pulmonary 
tuberculosis  have  been  added.  Additional  plates  have  been  inserted,  illustrating  the 
pathology  of  pulmonary  tuberculosis,  all  drawn  from  autopsies  of  cases  under  the  author's 
care.  Many  of  the  radiographic  plates  have  been  replaced  and  several  new  ones  added 
so  that  these  illustrations  represent  practically  an  atlas  of  radiography  of  pulmonary 
tuberculosis.  The  author  has  had  an  experience  of  twenty  years  with  tuberculosis  prob- 
lems in  New  York  and  he  supplies  full  and  clear  information  on  etiology,  diagnosis,  prog- 
nosis and  treatment.  The  general  practitioner  is  called  upon  to  treat  the  great  majority 
of  cases  of  tuberculosis  at  home.  In  this  work  particular  stress  is  laid  upon  the  home 
treatment  and  care.  It  gives  you  the  methods  of  treatment  best  adapted  to  the  indi- 
vidual case  and  the  conditions  under  which  that  treatment  must  be  given  to  secure  the 
best  results.  The  book  is  thoroughly  up-to-date  throughout  and  stands  out  as  an  author- 
itative and  practical  exposition  of  the  subject. 

Bv  Maurice  Fishberg  M.D..Clinical  Professor  of  Tuberculosis,  Universitv  and  Bellevue  Hospital  Medical  College;  Attendinc 
Physician,  Montefiore  Home  and  Hospital  for  Chronic  Diseases,  New  Yock.  Octavo.  744  pages,  with  100  engravings  and 
25  pUtes.  Cloth,  $6lo  net. 
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RADIUM  RENTAL  SERVICE 

By  The  Physicians'  Radium  Association  of  Chica^ 


BOARD  OF  DIieCTOIS 
Wllll«M  L.  Bmbb.  H.  D. 
N.  Sproat  BaBaay,  H.  D. 
Pradarick  HeM«>  H-  ■>- 
Thoai»  J.  Watktna,  H.  D. 
Albart  Woelfal.  H.  D. 

■UNAGINO  DIRECTOR 
Albart  Woalfal.  H.  D. 


f^STABLISHED  to  make  Radium  more  availaUe 
*-^  in  the  MiddU  SUdes  and  to  furnish  advice  based 
on  extensive  observations,  about  its  iq>proved  thera- 
peutic uses.  Maintains  the  equipment,  large  and 
complete  in  its  makeup,  that  is  needed  to  meet  the 
special  requirements  of  any  case  in  which  radium 
therapy  is  indicated.  Radium  loaned  to  any  respon- 
sible physician.     Moderate  rental  fees  charged. 


For  Fall  ParUcnIara  Addreaa 

THE  PHYSICIANS'  RADIUM  ASSOCIATION 

IIM  Timer  Bldi,  6  N.  HicfaUao  Ave..  Cbicaio  Telephonei,  Randolph  6897^6898 
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Some  New  light  on  Fumigation 


We  ask  to  hear  from  doctors  who 
desire  new  light  on  gaseous  disinfection. 

Our  latest  pamphlet  on  the  subject  is 
written  by  Dr.  J.  £.  Kelley,  ex-captain 
in  the  Medical  Corps  of  the  United  States 
Army.  It  deals  largely  with  the  use  of 
aerial  fumigation  by  the  Medical  and 
Sanitary  Corps  of  die  Army,  esi>ecially 
in  combating  Influenza. 

The  facts  are  interesting.  More  than 
five  million  men  were  quartered  for 
varying  lengths  of  time  in  our  Army 
Camps  and  Cantonments  here  and 
abroad.  Never  before  in  an  American 
army  has  the  death  rate  from  disease 
been  so  low.  Never  before  has  the 
number  dead  from  disease  been  less  than 
the  number  killed  in  action  or  dead  from 
wounds. 

The  use  of  Formaldehyde  gas  in  attain- 
ing this  result  is  dealt  with  in  this 
pamphlet.  Ask  us  for  it  and  for  other 
compiled  information. 

Formaldehyde — 
The  Best  Ga8tou8  Germicide 

There  can  be  no  question  that  For- 
maldehyde is  the  best  gas  germicide.  It 
is  non-poisonous.  It  does  not  injure 
fabrics,  colors,  metals,  furnishings,  or 
anything  save  plants.  And  plants  are 
easily  removed. 

It  is  efficient.  That  has  been  proved 
by  many  scientific  tests.  It  has  also 
been  proved  that  it  penetrates  sealed 
envelopes,  destrosring  germs  inside. 

It  is  easily  applied.  With  a  B  &  B 
Formaldehyde  Fumigator  one  simply 
lights  the  wick.  The  Formaldehyde  gas 
is  protected  from  the  flame,  which  would 
make  it  ineffective. 

The  Proper  Amount 

Fumigation  after  contagious  diseases 
cannot  be  too  eflective.  The  only  economy 
lies  in  maximum  security.  The  amount 
of  solidified  Formaldehyde  commonly 
employed  has  been  one  ounce  per  thou- 


sand cubic  feet  of  air  space.  That,  in 
our  opinion,  is  too  little.  And  it  is  very 
evident  that  using  too  little  is  responsible 
for  any  doubts  about  the  efficiency  of 
Formaldehyde  fumigation. 

The  United  States  Public  Health  and 
Marine  Hospital  Service  recommends 
not  less  than  two  ounces  for  each  thou- 
sand cubic  feet— twice  the  common 
standard.  That  is  the  basis  we  have 
adopted  in  all  sizes  of  B  8i  B  Formalde- 
hyde Fumigators.  Any  comparison  of 
prices  should  consider  that  difference. 

Sulphur  Dioxide — 
The  Beat  Insecticide 

Sulphur  is  best  to  kill  insects  and 
rodents.  But  it  must  be  in  a  form  to 
be  quickly  and  completely  ignited.  This 
is  accomplished  in  the  B  fli  B  Sulphur 
Fumigators. 

The  U.  S.  PubUc  Health  Bulletin 
No.  42  states  that  one  pound  of  sulphur 
burned  for  each  1000  cubic  feet  kills  flies 
and  mosquitoes  within  two  hours.  Two 
pounds  should  kill  rats  within  four  hours, 
and  five  pounds  should  destroy  bed  bugs, 
roaches,  lice,  etc.,  within  six  hours. 


For  many  years  we  have  made  a  study 
of  gaseous  fumigation.  We  have  con- 
ducted many  experiments  and  had  many 
conducted  for  us.  Our  standards  are 
based  on  these  exacting  scientific  tests. 
Our  methods  of  accomplishing  this  fumi- 
gation are  right  and  convenient. 

When  you  use  or  recommend  a  BdiB 
Fumigator  you  are  getting  the  best  that 
is  made.  In  B  &  B  Formaldehyde  Fumi- 
gators you  are  getting  twice  the  ordinary 
efficiency. 

Write  us  for  authoritative  pamphlets 
on  this  subject. 

BAUER  &  BLACK 

2500  S.  Dearborn  St.,  Chicago 
BAUER  &  BLACK,  LIMITED 

96  Spadina  At*.,  Toronto,  Cuiada 
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BAUER    &   BLACK             Chicago,  New  York,  Toronto 

Manafacturera  of  Sterile  Surgical  Dreuingt  and  Allied  Producta 

SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


A  New  Radiator  Type  Coolidge  X-Ray  Tube 

30  Milliamperes  Capacity  for  Diagnostic  Work 

The  capacity  of  this  tube  is  30  milliamperes,  at  a  voltage 
corresponding  to  a  5-in.  parallel  spark  between  points. 
It  is  self-rectifying  and  can  be  operated  directly  across  the 
terminals  of  a  high  tension  transformer  and  will  operate 
equally  well  on  interruptless  machines  or  induction  coils. 
The  physical  characteristics  of  this  tube  are  identical  with 
those  of  the  Radiator  Type  tube  of  10  milliamperes 
capacity  with  the  exception  of  a  shghtly  larger  focus  spot. 


This  lube  is  now  available.     For  details  write 
to  the  address  below. 


General       Electric 

Gcnend  Office    g^^  -tVV  S<*ei»ectady;NY 
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For  Gastro-Intestinal  Diagnoses 
Eastman  Dupli-Tized  X-Ray  Films 

'X'HIS  negative  was  made  in  Vi  second  with  40  M.A.,  6-inch  gap  at 
24  inches  with  Coolidge  Tube  (medium  focus),  using  two  intensi- 
fying screens.    You  can  shorten  the  exposure  and  improve  the  result 
by  using  Dupli-Tized  Film  with  one  or  two  intensifying  screens. 

Ask  your  deaUr  for  Eastman  Dupii-TUed  X-Ray  Fihits. 

EASTMAN  KODAK  CO.,  Rochester,  N.  Y. 
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"That's  Why  I  "bought 
A  'Victor'" 


D 
DD 


A  physician  contemplated  the  installation  of  quite 
an  elaborate  x^-ray  equipment.  Before  placing  his 
cx-der,  he  made  a  tour  of  inspection  of  the  factories 
of  several  of  the  x-^ray  manufacturers. 

In  placing  his  order  with  the  Victor  Electric  Cor-- 
poration  for  his  entire  equipment,  he  made  the  foU 
loNving  comment: 

"I  frankly  admit  that  I  do  not  know  much  more  about 
the  details  of  the  numerous  technical  problems^  that 
are  pertinent  with  X'ray  apparatus,  than  I  did  before 
I  started  to  investigate. 

"I  am  frank  to  confess,  however,  that  in  the  Victor 
factory,  right  amongst  the  men  'in  the  overalls'  I  found 
a  spirit  of  byalty  and  co^operatbn  that  was  a  pteas^ 
ant  inspiratkMi  —  a  'something'  which  convinced  me 
right  then  and  there  that  I  would  not  be  disappointed 
if  I  bought  a  Victor  equipment. 

"The  mechsjiics  appeared  to  be  skilled,  conscientbus, 
contented,  and  really  proud  of  their  share  in  the  work. 
Everyone  in  the  organization  with  whom  I  talked 
was  not  only  thoroughly  posted  on  his  own  work, 
but  also  was  generally  aquainted  with  the  inter^ 
weaving  of  the  various  tasks  which,  co-ordinating 
with  his  own,  made  Victor  Service  a  tangible  thing. 

'*That^8  why  I  hought  a  *  Victor  .** 


ViCTOPv  Electric  Corporation 

3ianufacturers  of  '■Rptntgen  and  Electro-Medical  c4pparatus 


CHICAGO 
236  S.  Robey  St. 


CAMBRIDGE,  MASS. 
66  Broadway 


NEW  YORK 
131  E.  23rd  St. 
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RADIUM 

INSTITUTE 

1604  MaDen  BMg^  S9  E.  Madison  St 

Car.  WabaMkAo,.,  TaU,iiumm Ran Jalph 8794 

CHICAGO 

DR.  FRANK  E.  SIMPSON 


COUNCIL 

Dr.  F.  a.  Beslev  Ds.  E.  C.  Dddlev 

Dr.  a.  R.  Edwards        Dr.  O.  T.  Freer 

Ds.  M.  Hekzoc  Dr.  L.  E.  ScHioDT 

Da.  G.  F.  Sdker 


'TREATMENT  of  Malignant 
■^  and  Benign  Growths  with 
Radium ;  Postoperative  Prophy- 
lactic Radiations  following  the 
Surgical  Treatment  of  Cancer. 
Radium  is  indicated  in  inoper- 
able malignant  conditions.  By 
Us  use  an  inoperable  case  may 
become  operable. 

We  desire  to  confer  and  co-oper- 
ate with  surgeons,  assuring  them 
adequate  amounts  of.  Radium  to 
meet  the  requirements  of  patients 
referred  to  us. 
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THE  MEYER  MULTOSCOPE 

eyer  Multoscope  is  furnished 
te  with  Self  Contained  Aerial  and 
'ension  Switch,  eliminating  the 
ig  of  wiies  in  a  room  and  mak- 
pladng  of  the  apparatusa  flexible 
langeable  as  desired.  No  current 
wasted  in  excess  wiring.  The 
last  word  in  classiness. 

It  covers  every  phase  of 
Modem  X-Ray  Work. 

Send  for  thm 
MULTOSCOPE  BULLETIN 


Price  coonplete  ....  $11M.M 

THE  WM.  MEYER  COMPANY 

«17  WASHINGTON  BLVD.  CHICAGO,  ILL. 


=ANNOUNCEMENT= 


AN  EPOCH-MAKING  ADVANCE  IN  THE  ROENTGEN  ART 


The  Wappler  Electric  Company  announces  the  production  of  a  new  Roentgen  Ray 
Tube  known  as 
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The  Growth  of  Bacteria 

Producing  Fermentation  and  Putrefaction 

in  the  Intestines  May  be  Inhibited 

by  Bacilli  Bulgarici 

BULGARA  TABLETS,  H.  W.  &  D. 

Present  Active  Viable  Bacilli  Bulgarici 

A  Convenient  Form  for  AdminUtration  A  Stable  Form  for  Marketinir 

"Drying  B.  Bulgaricus.  The  great  demand  for  cultures  of  this  group  to  use  in  fermenting 
milk  or  for  direct  consumption  for  therapeutic  purposes  has  given  special  interest  to  attempts  to 
produce  an  active  powder  by  the  freezing  method.  Our  results  have  shown  that  it  is  possible  to 
make  a  dry  culture  of  B.  Bulgaricus  containing  over  1,000,000,000  cells  per  gram."  —  Dr.  L.  A. 
Rogers,  Chief  of  the  Research  Division  of  Bacteriology,  Department  of  Agriculture. 


Litmmiurm  and  Material  for  InveMtigation  Upon  Regumtt. 


HYNSON,  WESTCOTT  &  DUNNING 


Baltimore 


Making  Real  Pharmaceuticals 

is  not  all  cold,  mathematical,  pharmaceutical  Science; 
there's  no  little  Art  in  it. 

And  in  our  laboratories  there's  still  something  more — 
quite  as  important  and  far-reaching. 

Ifs  Conscientiousness! 

It*s  the  ever-present  thought  in  every  mind : 

''  I  am  going  to  make  this  so  well,  so  carefully,  that  if  my 
own  life  were  in  the  balance  and  this  very  medicine  were 
prescribed,  I  would  have  the  keen  satisfaction  of  knowing 
that  it  was  made  just  right." 

And  that's  what  you  get  when  you  uae  the  products  of 
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Careful  conscientious  Chemists 
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Salvarsan 
(Arsphenamine-Metz) 

AND 

Neosalvarsan 
(Neoarsphenamine-Mefz) 

WE  have  greatly  improved  the  methods  of  manufac- 
ture of  these  standard  remedial  agents.  Official  tests 
show  they  possess  a  relative  fixity  of  arsenic  content  en- 
tirely in  keeping  with  the  original  formulas. 

We  have  no  hesitation  in  asserting  that  Salvarsan  and 
Neosalvarsan  are  now  THE  arsenical  preparations  par 
excellence. 

With  this  great  improvement  in  quality  we  have  reduced 
the  prices  to  such  an  extent  that  these  valuable  drugs  are 
now  available  for  much  more  extended  use  in  private 
practice. 

SALVARSAN 

(Anphenamliie-Mets) 

O.Z  gram $  .60  per  ampule 
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In  Cartons  containing  10, 25  or  50  Ampules 

(May  be  assorted  sizes) 

10  per  cent  discount 


NEOSALVARSAN 

(Neaarspheiiamliie  -lietx) 

Dosage    I,  0.15  gram 

.  ..$  .75  per  ampule 

"       II,  0.3 

. . .    I.OO    "          " 

"    m,  0.4s 

. . .    1.2$     "           " 

"      IV,  0.6 

. . .  1.50   "        " 

V,  0.7s 

...  1.7s    " 

"      VI,  0.9 

. .  2.00    "        " 

X,  1.5 

. .  3.00    "        " 

"    XX,  3.0 

..  S-So    " 

"  XXX,  4.5 

...  8.00    "        " 

In  Cartons  containing  10, 25  or  50  Ampules 

(May  be  assorted  sizes) 

10  per  cent  discount 


NOVOCAIN  is  again  obtainable  in  any  required  amounts,  both 
in  powder  form  and  tablets. 

If  your  druggist  cannot  supply  you  with  Salvarsan,  Neosalvarsan 
or  Novocain,  forward  order  direct  to  us. 

H.  A.  METZ  LABORATORIES,  ine. 


122  Hudson  Street 


NEW  YORK 
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N^m  fork  l^mt-^v^n^ 

Courses  arranged  for  the  general  practitioner  in  all  brandies  of  medicine. 
Separate  courses  on  every  subject  and  Special  Practical  Courses,  where 
individual  instruction  is  given  in  the  following  subjects: 

Anaesthesia;  Colon  and  Rectal  Diseases;  Complete  ]^ye  Seminar, 
embracing  seven  Special  Courses;  Ear  Operations  (Cadaver);, 
Nose  and  Throat  Operations  on  the  Cadaver  and  in  the  Oper- 
ating Rooms;  Bronchoscopy;  Nose  and  Throat  I^athology;  ' 
Abdominal  Diagnosis;  Physical  Diagnosis;  Diagnosis  and  Treat- 
ment of  Constitutional  Diseases  of  the  Adult;  Dietetic  and 
Metabolic  Problems;  Infectious  Diseases;  Neurology;  Stomach 
Diseases;  Infant  Feeding  and  Diagnosis;  Intubation  and  Lumbar 
Puncture;  Practical  Pediatrics;  Cystoscopy — ^Male  and  Female; 
Diagnosis  and  Office  Treatment  of  Gynecological  Cases;  Gyne- 
cological Operations  on  the  Cadaver;  General  Surgery  on  the 
Cadaver;  Genito-Urinary  Surgery  on  the  Cadaver;  Military 
Orthopedic  and  Bone  and  Joint  Surgery;  Treatment  and  Care 
of  Fractures;  X-Ray  and  Laboratory  Work. 

The  Hospital  has  a  bed  capacity  of  over  400.  The  average  number  of 
patients  admitted  daily  to  the  Dispensary  is  Soa  The  Hospital  and 
teaching  facilities  are  as  extensive  during  the  sunmier  months  as  during 
the  winter  session.  Cadaver  cotirses  omitted  during  June,  July,  August 
and  September. 

Through  the  courtesy  of  the  Secretary,  a  two-day  complimentary  ticket 
is  given,  which  enables  the  visiting  physician  to  decide  upon  the  courses 
best  suited  to  his  purpose  and  to  meet  the  instructors  in  the  various 
departments  before  registering  for  any  work. 

For  Further  Particulars  Address 

SECRETARY  OF  THE  FACULTY 


30S  East  Twentieth  Street 


NEW  YORK  OTY 


/ 


Plate  1. — Painting  of  spedmen  preserved  in  Kaiserling,  showing  stomach  laid  open  as  far  as  thr 
pyloric  ring;  the  duodenum  not  opened.  The  whitbh  area  around  the  pancreas  represents  mesenteric  fat, 
A.  liver;  B,  gall-bladder;  C,  bile^ucts;  D,  approximate  entrance  of  common  bile-duct;  £.  duodenum;  F. 
pancreas:  G,  pylorus;  H,  stomach. 

{ExperiHunlal  Production  of  Pancrealitii  in  Animals. — Edinard  ArMbald.) 
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A  REVIEW  of  the  literature  concerning 
the  etiology  of  pancreatitis  which 
has  appeared  in  the  last  twenty  years 
reveals  the  somewhat  remarkable  fact  that 
observers  have  apparently  been  content  to 
remain  satisfied  with  the  general  idea  (well- 
founded,  so  far  as  it  goes)  that  the  cause  of 
pancreatitis  in  some  way  is  closely  connected 
with  gall-stones  and  inflammations  of  the 
biliary  tract.  That  this  conception  of  the 
etiology  of  the  disease  fails  to  account  for 
a  large  proportion  of  the  cases  has,  I  am  sure, 
been  noticed  by  those  who  have  had  any 
experience  in  the  matter,  and  have  stayed 
to  think  about  it.  On  the  other  hand  I  am 
confident  it  will  be  generally  admitted  that 
this  still  largely  unsolved  problem  concerning 
the  immediate  cause  of  pancreatitis,  and  its 
modus  operandi,  is  of  great  importance;  and 
this  because,  lacking  this  key,  the  door  to 
rational  treatment  can  hardly  be  opened, 
or  at  any  rate,  opened  wide. 

In  what  follows  I  desire,  first,  to  review, 
as  briefly  as  may  be,  the  work  hitherto  accom- 
plished along  this  line;  second,  to  set  down 
an  account  of  certain  experiments  and  ob- 
servations which  seem  to  afford  a  reasonable 
explanation  of  the  immediate  cause  of  pan- 
creatitis, whether  acute  or  chronic;  and, 
finally,  to  suggest,  as  a  corollary,  the  rational 
treatment. 


The  history  of  our  knowledge  of  the  eti- 
ology of  pancreatitis  has  been  summarized 
in  a  number  of  articles  during  the  past  few 
years,  and  particularly  well  by  Opie  (i),  by 
Opie  and  Meakins  (2),  and  by  Guleke  (3) ;  so 
that  it  is  hardly  necessary  to  repeat  it  here 
in  any  detail.  If  one  were  to  attempt  a  resum6 
of  our  knowledge  in  this  field,  it  might  not 
unfairly  be  stated  somewhat  as  follows:  The 
essential  pathological  lesion  is  necrosis  of  the 
pancreatic  cells  or  masses  of  cells.  This  is 
primary  (Opie  and  Meakins,  2) .  Haemorrhage, 
inflammation,  infection,  are  all  secondary. 
What  has  for  long  been  called  acute  haemor- 
rhagic  pancreatitis  ought  to  be  called  acute 
haemorrhagic  necrosis  of  the  pancreas  (Opie 
and  Meakins,  2),  or  better  still,  simply  acute 
pancreatic  necrosis  (Guleke,  3).  Haemor- 
rhage, gangrene,  and  suppuration  are  merely 
complications,  and  frequently  do  not  appear 
at  all.  A  limited  necrosis,  remaining  aseptic, 
may  be  replaced  by  fibrosis.  Extensive  mass 
necrosis  results  in  pancreatic  sloughs  or 
sequestra.  Chance  infection  of  the  necrotic 
area  may  result  in  pancreatic  abscess,  but  is 
infrequent. 

As  to  the  mode  of  causation,  a  large  number 
of  experiments  has  shown  that  a  variety  of 
irritating  substances — practically  all  of  which 
have  been  injected  into  the  pancreatic  duct 
or  the  parenchyma,  by  means  of  syringe  and 
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needle — are  capable  of  causing,  in  animals, 
the  same  lesions  that  are  observed  in  human 
cases  that  come  to  autopsy.  The  first  of 
these  substances  was  a  mixture  of  bile  and 
sweet  oil,  which  Claude  Bernard,  in  1856, 
injected  into  the  pancreatic  duct  of  the  dog, 
causing  death  in  18  hours  from  acute  haemor- 
rhagic  pancreatitis.  A  partial  list  of  other 
substances  inducers  gastric  juice  (Hlava, 
4,  1890);  duodenal  contents  (Polya,  5,  1906); 
weak  solutions  of  a  number  of  acids  such  as 
hydrochloric,  nitric,  and  chromic  acids,  as 
also  of  alkalies  (Flexner,  6,  1900);  formalin, 
sweet  oil,  fatty  acids  and  sodium  soaps  of 
the  fatty  acids;  and  finally  bile  (Opie,  7,  1901) ; 
the  bile  salts  in  pure  solution  (Flexner,  8, 1906) . 
On  the  other  hand  certain  substances,  which 
from  their  bland  nature  one  nught  anticipate 
would  be  unlikely  to  cause  trouble,  have  been 
found  to  do  little  or  no  harm;  such  are  blood, 
blood  serum,  agar  agar,  gelatine,  paraflBn, 
starch  emulsion,  and  also  cultures  of  certain 
bacteria  when  not  too  virulent  or  in  too  great 
quantity. 

Now  it  is  obvious  that  of  all  these  sub- 
stances the  most  natural  one  to  think  of  as  a 
possible  cause  of  the  disease  in  the  human 
is  bile;  and  as  regards  this  substance  we  owe 
the  bulk  of  our  knowledge  to  Opie  and  to 
Flexner.  In  1901  Opie  (7),  demonstrated  that 
injection  of  bile  into  the  pancreatic  duct  of 
an  animal  would  cause  necrosis  of  the  organ, 
and  at  the  same  time  he  proved  by  a  now 
celebrated  autopsy  observation  (from  Pro- 
fessor Halsted^s  clinic)  that  a  small  gall-stone 
lodged  at  the  duodenal  orifice  of  the  bile 
papilla  might  divert  bile  from  the  conmion 
duct  into  the  pancreatic  duct,  and  in  this  way 
set  up  a  fatal  haemorrhagic  pancreatitis.  A 
few  similar  observations  have  since  been 
recorded  (Bunting,  9,  1906;  Crowell).  In 
1906  the  solution  of  the  problem  was  materi- 
ally advanced  by  Flexner  (8),  who  demon- 
strated that  the  essential  constituent  of  the 
bile  responsible  for  the  necrosing  effect  in  the 
pancreas  lay  in  the  bile  salts,  of  which  the 
taurocholate  was  much  more  active  than  the 
glycocholate.  He  also  showed  that  the  col- 
loids, that  is  the  mucin  and  nucleoproteins 
of  the  bile,  were  not  only  innocuous,  but  even 
protective.   The  mucin,  he  affirmed,  modified 


the  action  of  the  bile  salts,  the  effect  being 
shown  in  a  less  fatal  character  of  the  experi- 
ment, and  a  less  acute  and  destructive   in- 
flammation.   That  this  was  due  to  the  colloid 
nature  of  the  mucin,  and  not  to  any  directly 
antagonistic  substance  contained    in    it,    he 
proved  by  using  such  other  colloids  as  agar, 
gelatine,  and  gum  arable,  which,  being  mixed 
with  solutions  of  the  bile  salts,  secured   the 
pancreas  against  necrosis  in  the  same  way  as 
when  the  bile  contained  the  proper  propor- 
tion of  mucin  and  nucleoprotein.   He  went  on 
to  point  out  that  in  the  human  the  composi- 
tion of  bile,  when  imprisoned  in  the  gall-blad- 
der, changes  in  favor  of  the  mucin  constituent. 
and  in  the  direction  of  a  loss  of  difTusible 
salts  as  the  result  of  inflammatory  processes; 
and  he  thought  that  such  bile  would    theo- 
retically be  apt  to  cause  subacute  or  chronic 
lesions,   rather   than  acute  ones.     Whether 
Flexner  was  corriect  in  either  of  these  assump- 
tions has  not  yet  been  demonstrated,  and, 
indeed,  there  is  something  to  be  said  against 
them. 

The  experimental  work  of  Nordmann  (13) 
came  nearest  to  imitating  the  conditions  of 
nature.  He  closed  the  papilla  by  purse  string 
suture  and  then  forced  bile,  or  infectious 
material,  into  the  conunon  duct  and  so  into 
the  pancreatic  duct.  After  purse  string 
suture  alone,  without  injection  of  anything 
into  the  common  duct  there  developed  only 
jaundice,  dilatation  of  bile  and  pancreatic 
ducts,  and  occasionally  a  few  small  fat  necroses. 
He  also  found  that  bile  often  entered  the 
pancreatic  duct  without  doing  any  particular 
harm.  He  then  added  bacteria  in  the  shape 
of  a  broth  culture,  24  hours  old,  obtained  from 
the  faeces  of  a  dog.  Of  this  he  injected  one- 
half  a  cubic  centimeter  into  the  gall-bladder. 
All  such  animals  died  in  48  to  65  hours,  with 
vomiting.  In  fourteen  cases  there  was  typical 
pancreatitis,  with  bloody  serous  exudate, 
numerous  fat  necroses,  and  greatly  swollen 
pancreas,  colored  dark  gray  to  black,  with 
small  and  large  haemorrhages.  He  beUeved 
that  the  necrosing  effect  on  the  gland  tissue 
was  caused  by  stagnating  infected  pancreatic 
juice,  sometimes  mixed  with  bile,  and  that 
probably  the  disturbance  was  of  a  chemical 
nature.     He   thought   the   necrosing   action 
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attacked  chiefly  the  interstitial  tissue,  but 
sometimes  also  the  gland  lobuli. 

The  theory  that  duodenal  contents  might 
be  forced  back  through  the  papilla  and  thence 
into  the  pancreatic  duct  had  been  maintained 
in  particular  by  Hess  (10),  and  by  Williams 
and  Busch  (11),  who  demonstrated  a  sort  of 
paralytic  dilatation  of  the  mouth  of  the 
common  duct  immediately  after  a  fair  sized 
gall-stone  had  passed  through  into  the  duo- 
denum. They  assumed  that  through  this 
temporarily  opened  door  the  duodenal  con- 
tents might  be  dammed  back  by  irregular  per- 
istalsis into  the  common  duct  and  the  pan- 
creatic duct.  This  theory  still  remains  theory. 
In  any  case,  under  normal  circumstances 
it  has  been  found  impossible,  by  experiment, 
such  as  the  complete  obstruction  of  the  duo- 
denum below  the  papilla,  to  force  back  the 
duodenal  contents  into  the  common  duct  (12). 
Early  experiments  of  the  writer,  using  an 
iron  solution,  introduced  into  a  small  loop 
of  the  duodenum,  closed  by  ligatures  from 
just  above  to  just  below  the  bile  opening, 
under  a  pressure  of  1000  millimeters  of  water 
maintained  for  an  hour,  demonstrated  that 
none  of  the  solution  would  enter  the  bile  or 
the  pancreatic  ducts. 

From  the  clinical  side  there  soon  came 
apparent  support  of  Opie's  hypothesis  of 
the  retrojection  of  bile  into  the  pancreas 
through  gall-stone  obstruction  at  the  papilla. 
Statistics  concerning  the  coincidence  of  pan- 
creatitis with  gall-stone  disease,  and  the  loca- 
tion of  stones  in  the  various  parts  of  the  biliary 
tract  in  cases  of  pancreatitis,  were  published 
by  Opie,  Halsted,  Koerte,  Ebner,  Mayo-Rob- 
son,  Egdahl,  and  others.  Thus  Egdahl  (14), 
for  instance,  in  a  series  of  105  cases  of  pan- 
creatitis, found  gall-stones  present  in  44,  but 
only  in  three  was  a  stone  in  or  near  the 
ampulla.  Robson  ^ays  that  the  pancreas  is 
involved  in  60  per  cent  of  gall-stone  cases. 
Qu6nu  and  Duval  (15)  put  it  at  50  per  cent. 

Finally  there  should  be  mentioned  the 
theory  of  Maugeret  (16),  supported  in  Ger- 
many by  Arnsperger  (17),  and  in  this  country 
strongly  by  Deaver  (18) ,  to  the  effect  that  the 
cause  of  pancreatitis  is  in  many  cases  to  be 
sought  in  a  spread  of  infection  from  the  gall- 
bladder   wall    through    lymphatics    to    the 


cystic  lymph  node,  thence  by  a  periductal 
lymphangitis  through  the  nodes  along  the 
common  duct  to  those  at  the  head  and  margin 
of  the  pancreas,  and  thence  to  the  regional 
lymphatic  distribution  in  the  head  of  this 
organ.  Deaver  points  out  that  out  of  79 
patients  with  chronic  pancreatitis  72,  or 
91  per  cent,  showed  evidence  of  infection  in 
the  bile  passages;  42,  or  53  per  cent,  had  gall- 
stones, and  30,  or  38  per  cent,  had  none. 

The  arguments  of  a  high  authority,  such 
as  Professor  Deaver,  demand  close  examin- 
ation, and  can  not  lightly  be  set  aside.  Yet, 
to  the  writer,  this  conception  is  difficult  of 
acceptation.  It  is  probably  true  that  cancer 
cells,  say  in  the  breast,  when  their  natural 
course  to  the  axilla  is  blocked,  may  be  trans- 
ported or,  as  is  more  likely,  may  grow  in 
lines  by  contiguity,  backward  against  the 
lymph  stream,  and  so  produce  metastases, 
apparently  anomalous,  in  the  other  side  of 
the  chest  wall  or  in  the  epigastric  lymph 
routes.  But  does  this  occur  in  infections? 
Possibly  it  does,  again  by  contiguous  growth. 
But  does  it  occur  when  there  is  a  barrier  of 
lymph  nodes  to  pass?  The  swollen  glands 
Ijdng  above  the  pancreas  are  surely  more 
reasonably  to  be  regarded  as  the  result  of  a 
primary  pancreatic  inflammation  than  as  the 
sign  of  an  infection  coming  from  the  gall- 
bladder and  breaking  through  their  guard 
to  reach  the  pancreas.  In  cats  in  which  I 
have  caused  a  pancreatitis,  these  glands  are 
found  acutely  swollen,  obviously  as  the 
result  of  the  pancreatic  lesion.  The  demon- 
stration of  the  possibility  of  injecting  the 
lymphatics  of  the  head  of  the  pancreas  from 
those  of  the  gall-bladder,  or  cystic  duct,  is 
but  small  proof  of  the  assumed  fact  that 
infectious  material  actually  does  take  such 
a  route.  The  lymph  nodes  draining  any 
organ  serve  as  a  barrier  to  retrograde  in- 
fection coming  to  that  organ  from  elsewhere. 
It  is  most  unlikely  that  the  pancreas  should 
be  invaded  by  the  lymph  route.  Not  only 
is  this  the  case,  but  a  further  argument  is 
found  in  the  fact  that  rarely  is  the  pancreas 
the  seat  of  a  bacterial  inflammation.  Cul- 
tures from  all  but  the  frank  abscesses,  which 
are  rare,  are  usually  sterile,  and  sterile  also 
from  some  of  the  abscesses.    An  infection 
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coming  by  way  of  the  lymphatics  would 
usually,  to  judge  from  analogous  experience, 
be  bacterial  in  origin  and  in  type,  and  pan- 
creatitis would  much  more  often  than  is  the 
case  be  suppurative. 

For  the  sake  of  completeness,  it  should  be 
mentioned  that  there  exists  a  small  amount 
of  experimental  evidence,  and  of  clinical 
evidence  also,  to  show  that  an  inflanmiation 
of  the  pancreas  can  be  haematogenous  in 
origin.  There  are,  for  instance,  a  few  cases 
on  record  in  which  suppurative  pancreatitis 
has  been  observed  as  a  complication  of  gen- 
eral infections.  Then,  again,  in  such  a  disease 
as  mumps,  observers  (Edgecombe,  20;  Simour- 
in)  have  seen  symptoms  of  acute  pancreatitis 
in  a  few  instances.  Similarly,  in  typhoid, 
influenza,  and  in  one  case  of  mastitis  (Drees- 
mann)  has  pancreatitis  been  found.  Such 
clinical  evidence  is  far  from  convincing  as 
proof  of  the  haematogenous  origin  of  the 
disease.  Now  that  we  know  how  frequently 
the  bile  becomes  infected,  presimiably  through 
the  liver,  in  generalized  infections,  it  is 
quite  as  legitimate  to  suppose  that  the  pan- 
creatitis resulted  by  way  of  the  bile  tract  as 
by  the  blood.  Rosenow's  recent  work, 
indicating  that  bacteria  can  invade  the  wall 
of  the  gall-bladder  by  way  of  the  blood, 
and  that  this  localization  is  very  often  select- 
ive, is  extremely  suggestive;  but  even  admit- 
ting this,  it  is  obvious  that  the  causative 
factor  in  pancreatitis  is  not  thereby  explained. 
The  infection  of  the  gall-bladder  can  at  most 
be  regarded  only  as  a  first  step,  and  not  even 
a  necessary'  step,  in  the  production  of  pan- 
creatitis. 

As  a  net  practical  result  of  all  this  work,  it 
is  probably  not  unfair  to  say  that  clinicians 
generally  have  combined,  rather  loosely, 
the  experimental  with  the  clinical  and  autopsy, 
evidence  into  the  general  conclusion  that 
pancreatitis  is  caused  by  the  retrojection  of 
bile  into  the  pancreatic  duct,  as  the  result 
of  obstruction  by  a  gall-stone  at  the  outlet 
of  the  common  duct;  and  that,  when  that 
mechanism  is  inadmissible,  by  reason  of  the 
absence  of  stones,  the  pancreatitis  is  in  some 
way  due  to  infection  of  the  biliary 
tract,  either  by  a  plug  of  shreddy  mucus 
blocking  the  papilla  just  as  a  stone  might 


block  it,  or  by  a  direct  spread  of  in- 
fection along  lymphatics  from  the  infected 
gall-bladder  wall  into  the  substance  of  the 
head  of  the  pancreas — (Deaver,  18). 

Now,  the  fact  above  mentioned  (concern- 
ing   the    large  proportion  of  cases  of  pan- 
creatic swelling  in  which  stones,  and  even 
infection,    are  absent)   has  been  becoming 
increasingly  obvious  to  clinicians,  and  espec- 
ially   to    surgeons    accustomed    to    routine 
palpation  of  the  pancreas  in  upper  abdomen 
operations.  In  any  case,  the  writer's  attention 
was  forcibly  attracted  to  it  by  an  analysis  of 
some  34  cases  of  pancreatitis  (19)  which  re- 
vealed the  fact  that  in  over  50  per  cent  oper- 
ation  demonstrated   the   absence   of  eithei 
gall-stones  or  cholecystitis.    The  conclusion 
imposed  itself  that  there  must  exist  some 
cause  of  the  pancreatic  swelling  other  than 
those  indicated  in  the  foregoing  resum6.    It 
seemed  obvious  that  bile,  which  in  experi- 
ments reproduced  so  accurately  the  patho- 
logical lesions  of  pancreatitis  as  observed  in 
the  himian,  must  be  the  one  altogether  likely 
cause.    The  problem,  therefore,  was  how  to 
explain  its  entrance  into  the  pancreas,  in 
the  absence  of  any  mechanical  obstruction 
such  as  a  gall-stone   or  a  plug  of  mucus  at 
the   outlet   of   the  conmion  duct.     Clearly 
the  obstruction  would  have  to   be  an  ana- 
tomical or  a  physiological  one.    The  problem 
being  thus  stated,  it  seemed  only  natural  to 
postulate  the  existence  of  a  sphincter  at  the 
outlet  of  the  comjtnon  duct.  At  this  point  the 
writer  was  unaware  that  the  existence  of 
such  a  sphincter  had  long  ago  been  demon- 
strated.  There  was  nothing  in  surgical  liter- 
ature at  the  time   (191 1)  to  indicate  that 
surgeons  generally  knew  of  such  a  thing. 
As  a  matter  of  fact  the  observation  had  been 
made  by  a  physiologist  and  had  remained, 
like  many  other  physiological  observations, 
of  which  the  bearing  on  clinical  medicine  is 
obvious  once  they  become  widely  known, 
more  or  less  hidden  in  physiological  textbooks. 
A  Uttle  reflection  was  sufficient  to  convince 
one  that  there  must  be  a  sphincter  at  that 
point.    For  one  thing  there  was  the  well- 
known  fact  that  the  discharge  of  bile  into 
the    duodenum    is   intermittent,   while  the 
secretion  of  bile  is  continuous.    There  was 
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Fig.  1.  Cat  86.  Low  power  microphotOEraph.  Many 
oF  the  vacuolar  spaces  sren  inside  the  lobuies  conlain.  in 
the  stained  specimen,  yellow,  amorphous  substance,  which 
represents  very  possibly  the  bile  forced  into  the  finer  ducts 
of  the  pancreas.  In  other  spaces  there  are  capillaries 
showing  pinkish- red.  presumably  representing  blood, 
although  blood  elements  are  indistinguishable  in  the 
general  necrosis.  Some  of  the  spaces  seem  to  represent 
total  necrotic  cells,  or  groups  of  cells,  of  which  only  the  cell 
outline  remains  as  shadows.  The  lack  of  all  definition  seen 
in  the  photograph  represents  total  necrosis. 


also  the  fact  that  the  bile  ducts  dilate  after 
the  gall-bladder  is  removed,  a  result  which 
could  only  be  attributed  to  some  normal 
obstructing  action  at  the  end  of  the  common 
duct.  Acting  on  this  assumption,  an  experi- 
ment was  performed  on  a  dog,  which  demon- 
strated in  a  few  moments  the  existence  of 
such  a  sphincter.  With  a  cannula  in  the 
gall-bladder,  attached  to  a  funnel  holding  a 
methylene  blue  solution,  and  with  the  duo- 
denum open  exposing  the  bile  papilla,  the 
fluid  was  observed  to  run  through  into 
the  duodenum  intermittently  at  any  pressure 
which  was  not  a  paralyzing  one;  and,  indeed, 
the  muscular  contraction  of  the  sphincter, 
when  it  braced  itself  from  time  to  time 
against  the  pressure  of  the  fluid  behind, 
could  be  perfectly  well  seen  with  the  naked 
eye. 

Some  time  later  a  search  of  the  literature 
revealed  the  fact  that  this  sphincter  had 
been  discovered,  and  thoroughly  described, 
by  the  Italian  physiologist,  Oddi  (21,  and  22) 
who  published  two  or  three  papers  on  the 
subject  in  the  years  1887  and  1888.    Appear- 


Fig-  2.  Cat  90.  Low  power  microphotograph.  In  thb 
specimen  the  definition  is  a  shade  better  than  in  Cat  S6, 
but  the  necrosb  is  still  seen  to  be  quite  marked.  Nuclei 
can  be  seen  but  the  protoplasm  of  the  cells  of  whole  lobules 
is  so  necrotic  that  it  lool^  as  if  it  has  been  melted.  Cell 
outlines  can  no  longer  be  made  out.  The  cells  have  run 
together  and  the  tissue  looks  smudgy. 


ing  as  it  did  in  an  Italian  journal,  and  not  in 
one  of  the  better  known,  Oddi's  very  import- 
ant observations  escaped  general  notice.  A 
reference  to  it  is  found  in  the  larger  textbooks 
of  physiology,  but  clinicians,  both  in  Europe 
and  America,  apparently  knew  nothing  of  it, 
or,  if  they  did,  failed  to  see  that  it  had  any 
bearing  on  clinical  problems.  It  may,  there- 
fore, be  of  some  interest  to  review  briefly  his 
work. 

Oddi  studied  this  muscle  both  physiologi- 
cally and  anatomically.  In  brief,  he  found 
that  the  sphincter  in  dogs  was  able  to  resist 
a  pressure  of  50  millimeters  mercury,  which 
equals  about  675  millimeters  of  water.  He 
demonstrated  in  microscopical  sections  that 
the  sphincter  was  composed  of  a  special 
bundle  of  circular  fibers.  He  found  that  the 
common  duct,  outside  its  course  through 
the  bowel  wall,  possesses  no  muscular  fibers. 
From  the  physiological  side  he  discovered 
that  this  sphincter  could  be  put  into  spasm 
by  a  mechanical  irritation  of  the  duodenal 
mucosa,  or  by  the  application  of  dilute 
hydrochloric  acid  in  either  the  duodenum 
or  the  stomach;  and  that  even  mere  cutting 
of  the  bowel  to  expose  the  papilla  would  cause 
spasms  lasting  from  twenty  to  thirty  seconds. 
Stimulation  of  the  vagus  apparently  pro- 
voked a  very  prompt  and  intense  contraction 
of  the  sphincter.   A  like  result  was  obtained 
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by  stimulating  the  central  end  of  the  cut 
sciatic,  while  stimulation  of  the  sphlancnics 
had  no  effect.  He  also  observed  dilatation 
of  all  the  extrahepatic  ducts  in  dogs  deprived 
of  their  gall-bladder.  He  thought  a  catarrhal 
condition  in  the  duodenum  was  a  stimulus 
to  the  sphincter,  and  that  this  might  explain 
some  cases  of  icterus  where  other  causes 
could  not  be  found. 

It  may  be  said  that,  at  the  time  that  the 
writer's  experiments  were  begun,  there  was  no 
opportunity  of  becoming  acquainted  with  the 
original  articles  of  Oddi,  so  that  a  consider- 
able number  of  the  earlier  experiments  were 
undertaken  independently,  and,  in  the  result 
merely  served  to  confirm  his .  work.  They 
were  first  begun  in  the  fall  of  191 1,  were 
continued  intermittently  during  191 2  and 
1 9 13,  and  have  been  resumed  during  the 
past  year.  In  a  paper  published  in  the 
Canadian  Medical  Association  Journal,  July, 
1912(23)  the  early  results  were  recorded  very 
briefly.  They  amounted  to  this:  that  the 
hydrostatic  pressure  in  the  common  duct, 
that  is,  the  pressure  which  the  sphincter  at 
the  papilla  of  Vater  will  oppose  to  a  column 
of  water,  was  surprisingly  high.  The  sphincter 
was  rarely  completely  overcome  by  any 
pressure  less  than  600  millimeters.  In  this 
paper  the  hypothesis  was  first  suggested 
that  small  quantities  of  bile  might  be  forced 
back  into  the  pancreatic  duct  by  the  resist- 
ance of  the  sphincter,  and  there  either  cause, 
or  help  to  maintain,  the  condition  of  pan- 
creatitis. In  April,  1913  (24)  further  experi- 
ments were  recorded  in  the  Canadian  Jour- 
nal of  Medicine  and  Surgery,  and  the  sug- 
gestion was  made  that  in  the  operation  for 
pancreatitis,  instead  of  doing  a  cholecystos- 
tomy  or  cholecystenterostomy,  it  would  be 
more  rational  to  abolish  the  sphincter  action 
at  the  papilla  of  Vater.  It  was  demonstrated 
in  dogs  that  this  operation  reduced  hydro- 
static pressure  in  the  common  duct  from 
a  level  of  500  to  650  millimeters  of  water, 
before  the  procedure,  down  to  70  millimeters 
or  less  after  it;  and  that  this  reduction  was 
permanent  for  as  long  as  eight  weeks,  at  least, 
after  operation.  In  this  way  the  possibility  of 
the  sphincter  damming  bile  back  into  the  pan- 
creatic duct  would  be  permanently  obviated. 


In  this  article  it  was  also  shown  that  the 
operation  of  cholecystenterostomy,  which 
had  been  advised  by  some,  as  a  form  of  bile 
drainage,  or  rather,  as  a  means  of  diverting 
the  flow  of  bile  from  the  common  duct  in 
the  idea  of  preventing  the  passage  of  infected 
bile  past  the  open  mouth  of  the  pancreatic 
duct,  was  based  on  faulty  physiology.  A 
cholecystenterostomy,  as  was  shown  by 
experiments,  would  fail  to  divert  more  than 
a  very  minute  quantity  of  bile  so  long  as  the 
common  duct  was  not  blocked;  and  inasmuch 
as  in  the  great  majority  of  cases  of  pan- 
creatitis the  obstruction  to  the  common 
duct  is  slight  and  transitory,  the  operation 
of  cholecystenterostomy  is  ordinarily  con- 
tra-indicated.  This  by  the  way. 

In  an  article  published  in  the  Canadian 
Medical  Association  Journal,  for  Februar)'. 
1913  (19)  upon  the  diagnosis  and  treatment 
of  subacute  and  chronic  pancreatitis,  it  was 
maintained  that  the  keynote  of  the  treatment 
of  pancreatitis  consisted  in  the  insertion  of 
a  safety  valve  in  the  biliary  system  in  order 
to  obviate  any  excessive  rise  of  pressure  in 
that  system,  thus  giving  the  pancreatitis 
a  chance  to  subside  naturally;  and  that, 
in  cases  of  considerable  swelling  and  hardness 
of  the  gland  such  a  safety  valve,  preferably 
a  cholecystostomy,  ought  to  be  maintained 
for  a  much  longer  period  than  was  generally 
done.  Three  months  might  be  considered 
as  not  too  long,  though  in  milder  cases  a 
shorter  period  might  suffice. 

The  experiments  of  the  year  19 13  were 
directed  toward  the  demonstration  of  the 
possibility  of  driving  a  solution,  introduced 
by  way  of  the  gall-bladder,  into  the  pancreas, 
through  the  resisting  action  of  the  sphincter. 
It  was  found  possible,  in  cats,  to  flood  the 
pancreas  with  a  solution  containing  iron, 
introduced  into  the  gall-bladder  at  a  water 
pressure  of  anything  from  300  up  to  800 
millimeters,  the  iron  being  found  in  the 
pancreas  at  autopsy  by  appropriate  staining 
reactions.  These  results  were  embodied  in  a 
paper  read  at  the  17th  International  Congress 
of  Medicine,  in  London,  August,  1913  (25). 
The  bearing  of  this  work  upon  the  problem 
was  of.  course  both  clear  and  close. 

After    a    prolonged    absence    abroad   the 
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Fig.  3.    Cat  94-    High  power  niicropbotciRraph.    Note 

the  extraordinary  degree  of  necrosis  with  fonnation  of 
vacuoles,  in  which  nothing  is  left  but  the  nucleus,  the 
protoplasm  having  disappeared.     In  the  denser  parts  the 

ETotoplasm  in  the  stained  specimen  shows  absolute  granu- 
ir  necrosis  and  looks  as  if  melted.  Cell  outlines  arc 
broken  down  and  have  largely  disappeared. 


problem  was  again  taken  up  in  the  Lab- 
oratory of  Experimental  Medicine,  of  McGill 
University,  in  Janizary,  1918,  and  the  present 
paper  records  this  last  group  of  experiments. 
It  seemed  natural  to  proceed  from  the 
point  at  which  previous  work  had  stopped. 
The  problem  now  was  to  induce  pancreatitis 
with  bile,  by  forcing  this  bile  into  the  pancreas 
in  the  same  manner  as  had  been  done  with 
the  iron  solution.  It  may  be  said  that  almost 
as  once  the  experiment  was  successful,  and  we 
were  able  to  produce  an  acute  ha^morrhagic 
pancreatitis,  with  death  in  half  an  hour.  This 
was  in  cat  No.  86.'  Certain  outstanding  ex- 
periments will  be  set  down  in  detail,  while  the 
others  can  be  abbreviated.  At  this  point  it 
may  be  well  to  indicate  that  the  experiments 
as  a  whole  may  be  grouped  in  three  classes, 
according  to  the  nature  of  the  bile  used. 

I.  Ox-bile  infected  with  various  organ- 
isms. 

II.  Human  bile  from  a  cholecystostomy 
case,  passed  through  a  Berkefeld  filter  and 
autoclaved. 

ma!  (^V^'iLenu  of  Ihii  nature,  prabahl^  on  aomint  oi  the  tiatam- 


Fig.  4.  Cat  96.  High  power  microphotograph.  The 
same  necrosis  is  seen  in  most  of  the  specimen.  Al  the 
edge  is  tissue  partly  preserved. 

III.    Solutions  of  bile  salts, 

Group  I.  Those  in  which  infected  ox-bile 
was  used. 

Cat  No.  86.  April  j,  igi8.  With  a  cannula  tied 
into  the  gall-bladder  and  attached  to  a  funnel  with 
rubber  tubing,  there  was  allowed  to  run  in  ox-biie 
which  had  been  inoculated  with  staphylococcus 
flavus  and  incubated  for  forty-eight  hours.  Pressure 
was  immediately  raised  to  500  millimeters.  (The 
normal  pressure  of  bile  as  secreted  in  the  liver  is 
not  over  100  to  150  millimeters.)  It  was  kept  at 
500  for  45  seconds,  after  which  bile  obviously  began 
to  run  through  into  the  duodenum,  as  shown  by 
the  decreasing  level  in  the  funnel.  The  pressure 
was  then  lowered  to  100;  then  raised  to  300  For 
lo  seconds;  then  to  400  for  10  seconds;  at  this  point 
the  gall-bladder  was  found  lo  become  distended. 
It  was  then  raised  to  500  for  30  seconds,  and  bile 
was  now  observed  to  run  through  freely  into  the 
duodenum.  It  was  then  lowered  to  100  and  the 
sphincter  thus  given  a  rest  for  one  minute.  It  was 
then  raised  to  200  for  2  minutes,  during  which  time 
there  was  no  flow  into  the  intestine.  Then  to  150, 
and  now  the  flow  began  into  the  intestine,  but  slowly, 
and  in  small  quantities.  It  was  then  lowered  to  100 
for  30  seconds;  then  raised  to  250  again,  when  the 
flow  began  again  in  small  quantities.  It  was  then 
lowered  to  100  for  30  seconds  and  raised  to  300  for 
3  minutes.  At  this  level  there  was  practically  no 
flow.  Particles  in  the  glass  cannula  could  be  seen. 
sometimes  going  into  the  gall-bladder,  at  others 
being  forced  back;  obviously  there  was  intermittent 
sphincter  action.  Pressure  was  now  lowered  to  100 
for  45  seconds,  then  raised  to  350  for  45  seconds 
and  then  without  further  lowering  raised  suddenly 
to  600.    At  this  point  the  sphincter  obviously  gave 
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way  quickly  and  there  was  a  free,  rapid  flow  into 
the  duodenum.  After  30  seconds  it  was  lowered 
to  100  and  the  operation  was  terminated.  The  whole 
procedure  lasted  about  25  minutes  and  80  cubic 
centimeters  of  bile  were  used.  It  was  noticed  20  min- 
utes later  that  the  cat  had  stopped  breathing  though 
the  heart  was  still  beating.  Measures  of  resusci- 
tation failed.  Immediate  postmortem  showed  a 
complete  hemorrhagic  pancreatitis,  from  end  to 
end  (see  frontispiece).  The  stomach  was  found 
to  contain  about  20  cubic  centimeters  of  the  bile 
used,  but.it  was  not  congested  or  abnormal.  The 
duodenum  was  practically  empty,  the  common 
duct  was  not  dilated  and  there  was  nothing  other- 
wise of  note  to  be  found.  A  culture  was  taken  from 
the  pancreas,  with  precautions,  and  a  pure  growth 
of  the  staphylococcus  flavus  was  recovered. 

The  histological  appearances  were  as  follows: 

The  pancreatic  tissue  has  undergone  hyaline 
necrosis  over  a  large  extent.  Whole  lobules  are 
necrotic;  in  other  places  only  part  of  a  lobule,  the 
fairly  healthy  cell  passing  over  gradually  into  the 
hyaline  masses.  Apparently  the  necrosis  has  ex- 
tended from  the  center  of  a  lobule  outward,  as  the 
periphery  is  the  best  preserved.  In  many  of  these 
areas  there  is  practically  no  haemorrhage;  in  others 
the  capillaries  are  choked  with  blood,  even  into 
the  finest  ramifications  of  vessels,  separating  in- 
dividual tubules,  but  actual  escape  of  blood  into 
the  tissue  spaces  is  seen  only  in  a  few  places  and  is 
there  not  extensive.  There  are  areas  of  half-way 
necrosis,  indicated  by  loss  of  staining  of  the  cyto- 
plasm and  of  nuclei.  The  necrosis  extends  through 
probably  three-fourths  of  the  gland,  and  it  is  obvious 
that  a  great  part  would  ultimately  have  been  cast 
off  as  slough.  The  individual  lobules  are  enormously 
separated  by  clear  spaces  which  represent,  probably, 
an  intense  oedema.  It  would  seem  as  if  necrosis 
were  the  primary  lesion  and  haemorrhage,  preceded 
by  congestion,  the  secondary  lesion. 

The  same  section  was  stained  by  Gram's,  and  it  is 
remarkable  how  few  of  the  staphylococci  are  to  be 
seen.  In  the  areas  of  solid  necrosis  they  are  almost 
entirely  absent,  except  for  an  occasional  capillary,  in 
which  one  can  see  a  plug  of  poly  nuclear  cells  and  cocci. 
In  the  congested  capillaries  cocci  are  conspicuous 
by  their  absence.  A  few  small  plugs  are  found  here 
and  there  between  acini,  or  between  lobules,  and 
these  are  not  in  blood-vessels.  Search  was  made 
for  a  branch  of  the  pancreatic  duct,  and  in  one  a 
clump  of  extruded  cells  was  found,  containing  num- 
erous staphylococci,  indicating  that  the  entrance 
path  of  the  infected  bile  was  by  way  of  the  pan- 
creatic duct.  The  same  was  found  in  a  very  minute 
branch  of  the  pancreatic  duct,  lying  in  the  center 
of  a  lobule.  A  capillary,  containing  blood,  running 
just  beside  it  contained  no  bacteria.  Many  of  the 
cells  lining  this  small  duct  were  necrotic. 

In  the  haemotoxylin  section  it  is  seen  that  the 
branches  of  the  pancreatic  duct  are  lined  with 
necrotic  cells,  with  great  loss  of  nuclear  staining, 
and  breaking  up  of  cytoplasm.    Even  the  fibrous 


tissue  of  the  wall  of  such  ducts  stains  badly,  and  is 
obviously  necrotic.  At  the  splenic  end  the  section 
shows,  in  general,  the  same  changes  as  those  just 
described,  but  if  possible,  even  more  extensive. 
Practically  the  whole  tissue  has  undergone  hyaline 
necrosis,  and  the  fibrous  stroma  also  is  necrotic 
to  a  less  extent. 

Here,  then,  we  have  a  clear  instance  of 
sudden  death  within  20  minutes  of  the  close 
of  the  operation,  from  a  fulminating  pan- 
creatitis caused  by  the  forcing  of  infected 
bile  into  the  pancreatic  duct  through  the  re- 
sistance of  the  common  duct  sphincter,  with- 
out there  being  any  other  factor  whatever  in 
the  causation  of  the  lesion.  The  proof 
seems  complete  as  regards  the  r61e  which  the 
sphincter  of  the  common  duct  may  take  in 
the  causation  of  pancreatitis. 

In  another  cat  we  were  fortunate  enough 
to  reproduce  the  condition  of  subacute  pan- 
creatitis with  death  in  sixteen  days.  The 
experiment  was  as  follows: 

Cat  No.  84.    March  30,  1918.  Cannula  in  the  gall- 
bladder.    Ox-bile  inoculated   with  staphylococcus 
aureus  on  March  27,  incubated  for  two  days,  and 
the  third  day  kept  at    room  temperature.     The 
duodenum  was  opened  for  observation.    The  bile 
was  run  in  at  a  pressure  of  500,  quickly  raised  to  700. 
It  appeared  immediately  in  the  duodenum.    Press- 
ure lowered  to  100  and  flow  stopped.   Then  raised 
by  50's  up  to  250,  when  a  little  bile  came  through 
at  the  papilla  at  intervals;  then  raised  to  450,  at 
which    a    quiet,    small    flow    became    continuous. 
Lowered  to  100,  flow  ceased;  raised  quickly  to  700, 
and  there  was  an  immediate  flow  of  bile  through 
the  papilla;  lowered  to   100,   flow  ceased;    raised 
quickly  to  400,  which  gave  a  slight  flow,  ceasing 
shortly,  so  that  the  sphincter  was  obviously  holding; 
pressure  was  then  kept  at  400,  the  sphincter  still 
holding,  for  from  i  to  2  minutes.  This  ended  the  ex- 
periment, the  duodenum  and  the  gall-bladder  were 
closed,  and  abdominal  wound  sutured.     About  25 
cubic  centimeters  of  bile  were  used  and  the  exi>eri- 
ment  lasted  about  25  minutes.  It  was  considered 
that  the  sphincter   resisted  well  at  400  but  gave 
way  at  450.    At  the  end  of  the  experiment  it  was  ob- 
served that  all  the  pancreas  in  the  neighborhood  of 
the  duodenal  opening  over  a  length  of  i   to  i>^ 
inches  was  dark  red,  contrasting  strongly  with  the 
normal  pink  color  toward  the  splenic  and  the  lower 
duodenal  end.     The  cat  recovered  well  and  seemed 
normal  for  some  days.     Toward  the  middle  of  the 
second  week  it  refused  food,  but  was  not  apparently 
suffering  pain.    On  the  morning  of  April  16  it  was 
found  dead  but  still  warm.    Postmortem  was  done 
within  two  or  three  hours.  There  was  marked  jaun- 
dice in  the  sclerotics  and  mucous  membranes,  which 
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had  probably,  to  judge  from  its  depth,  been  present 
for  several  days,  although  the  orderly  had  not 
noticed  it.  On  opening  the  abdomen  the  whole 
abdominal  cavity  Ux  front  of  the  omentum  and  over 
the  anterior  surface  of  the  liver  was  found  to  be 
covered  with  a  layer  of  yellow  mush,  which  could 
be  scraped  off  very  easily,  but  which,  on  the  liver 
left  in  places  a  rawish  surface,  indicating  a  several 
days'  old  inflammation.  There  was  a  small  amount 
of  thick  yellow  fluid  in  each  flank.  In  the  omentum 
there  were  a  few  spots  of  fat  necrosis;  while  in  the 
mesentery,  behind  the  pancreas,  and  especially 
close  to  the  duodenum,  these  were  quite  numerous. 
The  pancreas  was  diffusely  thickened,  nodular  and 
hard,  being  enlarged  to  about  twice  its  normal  size. 
The  thickening  was  diffuse  throughout  the  organ, 
but  especially  marked  in  the  portion  adjoining  the 
entrance  of  the  pancreatic  duct  into  the  duodenum. 
The  pancreatic  tissue  looked  pale,  but  also  dull  and 
opaque.  There  was  no  obvious  obstruction  in  the 
common  duct,  but  it  is  probable  that  the  jaundice 
was  due  to  obstruction  at  the  site  of  the  sphincter, 
either  from  pancreatic  swelling  or  from  spasm  of 
the  sphincter,  inasmudi  as  the  yellow  mush,  found 
free  in  the  abdomen,  was  also  found  in  the  common 
duct  and  a  considerable  quantity  of  it  in  the  gall- 
bladder, while  the  duodenum  was  absolutely  empty, 
as  also  the  rest  of  the  small  bowel.  The  escape  of 
this  yellow  inspissated  bUe  can  only  have  occurred 
through  the  fundus  of  the  gall-bladder  where  a 
ligature  had  been  applied  to  close  the  cannula  open- 
ing. But  this  was  not  clearly  demonstrated,  as  the 
gcdl-bladder  was  cut  open  carelessly,  before  this  point 
was  determined.  The  black  silk  ligature  could  not 
be  found,  but  the  bile  tract  from  the  gall-bladder 
out  to  the  dome  of  the  liver  was  continuous,  and 
the  dome  of  the  liver  also  showed  the  oldest  lesions. 
The  liver  was  yellow,  pale,  and  fatty,  and  one  small 
abscess  was  found  upon  cutting  it  open.  Death 
was  probably  due  rather  to  this  infective  hepatitis 
and  to  the  peritonitis,  caused  by  the  exit  of  infected 
bile,  than  to  the  pancreatitis.  A  smear  from  the 
peritoneal  exudate,  stained  with  methylene  blue, 
revealed  no  pus  cells  but  only  amorphous  debris, 
with  many  minute  needle  crystals. 

Microscopic  sections  showed  the  following :  ( i)  At 
the  duodenal  end  there  is  marked  oedema  with  great 
separation  of  adni.  In  parts  the  tissue  seemed 
well  preserved  but  over  a  large  portion  of  it  the 
cells  and  the  adni  are  much  degenerated,  and  loosened 
from  their  basement  membrane;  they  have  lost 
their  nudei  and  lie  scattered  and  independent. 
The  structure  of  the  gland  is  broken  up  with  loss  of 
the  acinar  arrangement.  There  are  no  foci  of 
necrosis  in  mass.  Inflammatory  signs  are  lack- 
ing. A  section  stained  by  Gram's  does  not  show 
bacteria.  (2)  Section  opposite  the  pylorus  resem- 
bles, in  general,  that  of  the  duodenal  end  just  de- 
scribed, but  there  is  also  a  patchy  inflltration  with 
small  round  cells,  and  considerable  thickening 
around  blood-vessels,  indicating  a  subacute  inflam- 
mation which  has  subsided.  It  is  a  picture  of  early 


drrhosis  in  patches.  (3)  At  the  splenic  end,  there 
is  oedema,  increase  of  the  fibrous  tissue  in  the  septa, 
and  considerable  cell  necrosis.  The  architecture 
of  the  gland  is  partly  disorganized. 

A  section  of  the  swollen  gland,  lying  above  the 
pancreas,  shows  an  acute  catarrh  with  much  exudate, 
and  a  large  proliferation  of  endothelioid  cells,  to- 
gether with  some  fatty  degeneration  of  cells.  The  liver 
shows  multiple,  small  recent  abscesses.  A  section  of 
the  omentum  shows  massive  necrosis,  together  with 
signs  of  inflammation,  much  more  marked  than  in 
the  pancreas. 

Cat  No.  80.  March  16,  1918.  Injection  with 
syringe  directly  into  the  gall-bladder  of  about 
10  cubic  centimeters  of  a  solution  of  inspissated 
ox-gall  (conmierdal  sample)  inoculated  with  bacil- 
lus coli  communior  and  incubated  for  48  hours, 
Spedflc  gravity  1.08.  Duodenum  opened.  Fluid 
injected  several  times  with  short  sharp  rises  Jp 
pressure.  Application  of  5  per  cent  hydrochloric 
add  on  duodenal  mucosa.  Sphincter  was  seen  to 
hold  for  several  seconds,  then  gave  way. 

March  17th,  found  dead,  but  warm,  at  11  a.  m. 
without  rigor.  Immediate  postmortem,  probably 
three  to  four  hours  after  death.  Peritoneum  dean 
and  dry.  Pancreas  adjacent  to  papilla  congested 
and  firmer  than  rest  of  organ;  otherwise  nothing 
of  spedal  interest,  except  for  a  large  acutdy  swollen 
lymph  gland  at  the  upper  border  of  the  pancreas. 
Microscopic  sections  show  (i)  at  splenic  end  of 
pancreas,  numerous  hyaline  necrotic  areas,  densely 
packed.  Parenchyma  between  these  areas  is  oedem- 
atous  and  shows  beginning  necrosis  with  loss  of 
cell  outline.  (2)  At  the  dtwdenal  end  diffuse,  oedem- 
atous  swelling  throughout;  marked  swelling  of  cells 
with  many  cell  necroses,  but  no  mass  necrosis, 
except  that  a  whole  alveolus  may  be  necrotic. 
Vessds  filled  with  coagulated  amorphous  stuff. 
(3)  At  one  inch  below  pylorus,  little  change;  merdy 
a  slight  cloudiness  in  some  areas.  (4)  Liver  shows 
numerous  focal  necroses.  Cultures  taken  from  the 
interior  of  pieces  of  the  pancreas,  after  thorough 
cauterization  of  the  surface,  gave  positive  growths 
of  gram  negative  and  gram  positive  bacilli,  with 
staphylococci.  These  were  found  in  all  parts  of 
the  organ;  and  bacteria  could  be  seen  in  the  stained 
sections. 

Cat  No.  81.  March  20,  1918.  The  same  bile  as 
used  in  Cat  No.  80,  standing  for  past  four  days  at 
room  temperature;  introduced  through  funnel 
with  cannida  in  the  gall-bladder.  Bile  run  in  at 
a  measured  pressure,  varying  from  200  to  800  milli- 
meters, pressure  being  kept  up  for  10  to  30  seconds, 
with  intervals  of  one  to  five  minutes  to  allow  sphinc- 
ter to  recover. 

Cat  died  if^  hours  after  commencement  of  ex- 
periment. Immediate  postmortem.  Pancreas  dull 
greyish,  with  faint  shade  of  pink,  and  on  cross  sec- 
tion showed  slight  congestion  of  capillaries.  Toward 
the  tail  nearly  normal  in  color;  not  enlarged.  Stom- 
ach much  congested  and  filled  with  bOe.  Bile  in 
the  small  intestine  down  to  within  a  foot  of  the 
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caecum.  Lungs:  upper  lobes  clear,  right  lower  very 
much  congested;  left  lower  slightly  so.  Blood 
stained  fiuid  in  moderate  amount  in  the  peritoneum. 
Cultures,  from  the  peritoneal  fluid  and  from  three 
different  areas  in  the  pancreas,  remained  sterile. 
One  loop  culture  from  the  pancreas,  near  pylorus, 
gave  a  growth  of  a  gram  positive  coccus.  There 
was  a  much  engorged  and  swollen  lymph  gland 
lying  on  the  upper  border  of  the  pancreas. 

Microscopic  sections  of  the  pancreas  are  in  gen- 
eral normal,  but  in  places  the  cells  look  as  if  they 
had  melted  or  run;  they  are  elongated  and  fused. 
The  outlines  are  hazy  and  the  protoplasm  dirty- 
looking,  but  there  are  no  mass  areas  of  necrosis. 
The  liver  shows  irregular  focal  necroses. 

Cat  No.  82.  March  23,  191 8.  Injection  into  gall- 
bladder of.  ox-bile,  inoculated  two  days  previously 
with  bacillus  coli  communior,  and  kept  in  incuba- 
tor. Specific  gravity  of  bile  1024.  With  cannula  in  gall- 
bladder, and  duodenum  opened  for  observation, 
the  bile  was  introduced,  from  a  funnel,  under  man- 
ometric  control.  The  sphincter,  in  this  case,  was 
very  weak,  and  let  bile  through  in  small  amounts  and  in 
a  quiet,  almost  steady,  flow  even  at  200  millimeters, 
but  not  at  1 50  millimeters;  at  250  millimeters,  more 
freely;  at  300  rapid  steady  flow;  at  400  profuse  flow. 
Stimulation  of  duodenal  mucosa  with  5  per  cent  hydro- 
chloric had  no  special  effect,  save  perhaps  raising 
resistance  by  about  50  millimeters.  The  funnel 
was  raised  slowly  and  rapidly  about  eight  times, 
up  to  300,  400  or  700.  The  flow  through  the  papilla 
always  started  immediately,  showing  lack  of  power 
in  the  sphincter,  and  entrance  of  bile  into  pancreas 
was  hardly  expected.  Cat  appeared  fairly  well  at 
5  p.  m.,  March  25.  Was  found  dead  at  9  a.  m. 
next  morning.  The  postmortem  revealed  conditions 
as  follows:  The  liver  was  very  dark,  engorged  with 
blood  and  quite  soft.  The  pancreas  was  pinkish- 
grey,  slightly  swollen,  and  soft,  and  showed  a  few 
bloody  streaks  on  the  surface.  There  were  pin- 
point specks,  of  a  dull  white  color,  over  the  posterior 
surface,  possibly  minute  fat  necroses.  The  other 
organs  appeared  normal.  Microscopic  sections 
showed,  in  the  duodenal  end,  oedema  with  con- 
siderable necrosis,  granular,  not  hyaline,  in  patches, 
while  in  the  splenic  end  one  necrotic  area  was  found. 
Cultures  taken  from  the  substance  of  the  pancreas 
in  various  parts  yielded  gram  negative  bacilli, 
and  a  gram  positive  coccus.  A  small  amount  of 
fluid  was  found  between  the  lobes  of  the  liver,  and 
a  culture  from  this  gave  the  same  results.  Small 
portions  of  the  pancreas,  thoroughly  cauterized 
in  a  Bunsen  flame,  yielded,  in  broth,  similar  or- 
ganisms. 

CatNo.85.  April3,i9i8.  Cannula  in  gall-bladder; 
duodenum  not  opened.  Bile  emptied  from  gall- 
bladder. A  little  saline  run  through  at  pressure  of 
700  millimeters.  This  passed  into  duodenum.  Pres- 
sure lowered  to  100  millimeters.  Ox-bile,  alkaline 
to  litmus,  inoculated  with  bacillus  subtlis  28  hours 
previously,  run  into  gall-bladder,  at  pressure  of  600 
millimeters,  during  30  seconds.    Lowered  to  100 


millimeters  for  i}4  minutes.  Raised  to  400  for 
two  minutes.  Lowered  to  100.  Raised  to  500  for 
half  a  minute.  Lowered  to  100  for  two  minutes. 
Raised  to  600  for  45  seconds.  Lowered  to  100  for 
four  minutes.  Raised  to  300  for  30  seconds.  Can- 
nula removed,  leaving  some  bile  in  the  gall  bladder. 
April  4th,  cat  found  cold  and  stiff  in  the  moming. 
Postmortem  done  at  noon,  probably  fourteen  to 
fifteen  hours  after  death.  About  40  cubic  centi- 
meters deeply  haemorrhagic  serum  free  in  abdominal 
cavity;  none  in  pleura  or  pericardium.  Pancreas 
showed  slight  patches  of  haemorrhage  in  the  sub- 
stance of  the  pancreas  adjoining  the  papilla,  for 
I  to  i}4  inches  on  either  side.  The  whole  organ 
was  of  a  dull  grayish  pink  hue,  and  very  soft.  One 
greatly  enlarged,  congested,  and  oedematous  gland 
lying  on  the  pancreas  at  its  upper  border  in  the 
duodenopyloric  angle.  Stomach  contained  about 
40  cubic  centimeters  of  the  bile  and  a  lot  of  mucus. 
Duodenum  filled  with  glairy  mucus  for  a  foot  or 
more  from  pylorus,  obviously  an  acute  catarrhal 
inflammation.  The  lungs  were  very  oedematous 
and  congested  in  all  lobes,  with  ecdiymoses  here 
and  there,  but  air-containing,  indeed  foamy.  Other 
organs  show  nothing  particular.  Death  apparently 
due  to  acute  toxaemia  with  pancreatitis.  The  urine 
at  postmortem  gave  a  strong  reaction  to  sugar. 

Microscopic  examination  showed  extensive  areas 
of  necrosis,  but  without  hyaline  change.  Many 
of  the  nuclei  do  not  stain.  This  necrosis  is  definitely 
ante-mortem;  the  protoplasm  looks  coagulated,  as 
if  it  were  "  boiled  " ;  the  cells  are  swollen.  In  the  liver 
there  is  a  very  marked  parenchymatous  swelling, 
not  postmortem  in  type,  together  with  focal  ne- 
croses, and  small  haemorrhages.  There  is  no  par- 
ticular congestion  in  the  vessels.  Part  of  the  gland 
is  well  preserved.  Sections  of  the  swollen  gland  show 
great  oedema,  and  considerable  congestion  in  the 
capillaries.  A  piece  of  the  pancreas  attached  to  the 
gland  shows  some  congestion,  some  oedema,  and 
partial  necrosis  in  some  areas,  with  much  disinte- 
gration of  the  gland  structure  and  loosening  of  ceils. 

In  sections  from  the  pancreas  and  from  the 
gland,  stained  by  gram's,  bacteria  could  be  found. 

Cat  No.  87.  Apnl  6, 1918.  Ox-bile,  inoculated 48 
hours  previously  with  bacillus  pyocyaneus,  used. 
Bile  was  markedly  alkaline.  Same  procedure  fol- 
lowed as  in  Cat  No.  86.  Cat  found  dead  at  11:30 
a.  m.,  April  7.  Immediate  postmortem.  The  pan- 
creas is  pinkish,  but  not  particularly  swollen.  On 
section  there  were  seen  numerous  punctate  haemor- 
rhages, especially  near  the  splenic  end.  The  lym- 
phatic glands,  above  the  pancreas,  leading  to  the 
hilus  of  the  liver,  were  very  much  enlarged  and 
congested.  The  gall-bladder  was  practically  empty. 
In  the  duodenum  a  great  deal  of  mucus,  and  a  small 
haemorrhagic  area  in  the  submucosa,  close  to  the 
papilla,  were  found. 

Microscopic  sections  from  the  splenic  end,  show 
parenchymatous  swelling  of  the  cells  and  degen- 
eration but  no  definite  necrosis.  At  the  duodenal 
end  and  at  the  angle  opposite  the  common  duct 
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there  are  numerous  patches  of  moderately  advanced 
necrosis,  in  parts  hyaline.  In  some  areas  there  are 
also  inflammatory  foci  and  one  small  infarct.  The 
lymph  gland  l3dng  above  the  pancreas  shows  a 
very  acute  inflammation,  with  great  oedema, 
catarrh,  necroses,  and  purulent  infiltration.  The 
liver  shows  numerous  focal  necroses,  and  also  small, 
multiple,  very  early  abscesses. 

Cat  No.  SS.  April  lo,  1918.  Ox-bile,  inoculated 
with  bacillus  prodigiosus  six  days  previously,  incu- 
bated for  48  hours  and  afterward  kept  at  room 
temperature.  With  a  syringe  and  fine  needle  6  to 
8  cubic  centimeters  of  this  bile  was  injected  slowly 
into  the  gall-bladder.  The  gall-bladder  did  not  be- 
come tense  to  any  appreciable  extent.  Immediately 
before  this  2  cubic  centimeters  of  a  3  per  cent  hydro- 
chloric acid  solution  were  injected  through  a  fine 
needle  into  the  duodenum.  The  cat  had  fasted  for 
the  previous  24  hours.  Death  followed  in  three 
hours.  Immediate  postmortem  showed  the  pan- 
creas markedly  congested,  of  a  deep  pink  color, 
involving  body  and  both  ends,  but  trailing  of!  to 
natural  color  toward  the  spleen  and  the  extreme 
duodenal  end.  Bloody  fluid  in  abdomen  in  quite 
large  amount.  Thorax  normal,  except  that  both 
sides  of  heart  were  dilated.  A  large  amount  of 
mucus,  filling  stomach  and  duodenum  and  upper 
jejunum,  but  no  submucosal  haemorrhages.  Mucosa 
of  duodenum,  from  papilla  to  stomach,  and  also 
that  of  stomach  of  a  whitish  color,  probably  due 
to  the  hydrochloric  acid.  Urine  gave  positive 
sugar  reaction. 

Microscopic  section  shows  considerable  areas 
of  swollen  cells  and  of  possible  beginning  necrosis, 
although  this  is  not  quite  certain.  As  a  whole  the 
pancreas  is  normal.  No  bacteria  are  seen  in  sections 
stained  by  Gram's. 

Comment,  Death  in  this  case  can  hardly  be  said 
to  be  due  to  pancreatic  destruction,  but  there  was 
clearly  some  very  acute  toxic  process  at  work, 
sufiicient  to  kill  in  a  little  over  three  hours.  The 
congestion  of  the  pancreas  and  the  large  amount 
of  bloody  fluid  in  the  abdomen  point  in  that  di- 
rection. Presumably  the  toxine  was  contained  in 
the  infected  bile.  Whether  its  path  of  quickest 
absorption  lay  through  the  pancreas  or  through 
the  intestinal  mucosa  can  only  be  guessed. 

Cat  No.  89.  April  10,  191 8.  Same  procedure  as 
in  cat  No.  88  except  that  bile  used  was  that  which 
had  been  inoculated  with  staphylococcus  flavus, 
and  had  been  standing  at  room  temperature  for  a 
number  of  days.  Bile  was  alkaline.  April  15,  the 
cat  had  recovered  easily  and  was  in  good  condition. 
Abdomen  opened  for  examination  and  the  animal 
then  killed  with  chloroform.  Immediate  postmortem 
showed  nothing  of  note,  except  the  presence  of  two 
large,  swollen  lymph  glands,  obviously  inflamed, 
lying  on  the  upper  edge  of  the  pancreas  just  below 
the  pylorus.  The  pancreas  itself  was  not  definitely 
swollen,  but  perhaps  of  a  deeper  color  than  normal. 

Microscopic  sections  showed  nothing  abnormal 
in  the  pancreas.   In  the  liver  there  were  small  areas 


of  early  inflammation,  with  small  focal  necroses, 
and  some  hyaline  thrombi. 

GROUP  II.     EXPERIMENTS  WITH  FILTERED  AND 
STERILIZED  HUMAN  BILE 

Cat  No.  90.  April  13,1918.  Human  bile,  not  grossly 
infected,  from  a  case  of  cholecystostomy,  filtered 
through  a  Berkefeld  filter,  to  get  rid  of  bile  mucin, 
then  sterilized  in  autoclave  for  fifteen  minutes. 
The  reaction  slightly  alkaline.  Injection  of  2  cubic 
centimeters  of  this  bile  filled  the  gall-bladder  with- 
out tension.  Then  2^  cubic  centimeters  of  3  per 
cent  hydrochloric  acid  injected  into  the  body  of 
the  stomach  followed  by  2}4  cubic  centimeters  of 
the  same  into  the  antrum  pylori.  Then  about  8 
cubic  centimeters  of  the  bile  injected  into  the  gall- 
bladder through  a  hj^podermic  needle;  this  seemed 
to  pass  on  into  the  duodenum,  as  the  gall-bladder 
did  not  distend.  The  cat  recovered  well  and  re- 
mained in  good  health. 

On  April  20,  it  was  chloroformed.  Immediate 
postmortem.  The  pancreas  near  the  duodenal  end 
was  fairly  normal;  opposite  the  papilla  and  from 
there  on  to  the  splenic  end,  it  was  definitely  thick- 
ened and  the  lobules  stood  out  prominently.  No 
areas  of  fat  necrosis.  The  gall-bladder  contained 
clean-looking  bile  and  mucosa  was  healthy.  The 
common  duct  was  not  dilated.  The  duodenum 
was  normal.  The  urine  showed  a  marked  quantity 
of  sugar.  Otherwise  there  was  nothing  particular 
to  be  found. 

Microscopic  sections  show  large  areas  of  necrosis 
in  the  pancreas  with  beginning  hyaline  change. 
The  central  area,  around  the  ducts,  is  especially 
involved,  while  the  periphery  is  often  preserved. 
In  some  parts,  especially  close  to  the  papilla,  there 
is  acute  parenchymatous  degeneration  but  no 
necrosis.  Sections  of  the  liver  show  focal  necroses. 
Comment,  Note  the  effect  of  sterile  bile  deprived 
of  its  mucin  and  consequently  containing  a  dis- 
proportionate amount  of  bile  salts.  Note  also  the 
lack  of  high  pressure  from  the  gall-bladder  side 
and  the  resistance  of  the  sphincter  provoked,  prob- 

^ably,  by  the  hydrochloric  add.  Also  note  the 
presence  of  marked  microscopical  changes,  without 
obvious  gross  lesion. 

Cat  No.  91,  April  15,  1918.  Imjection  of  human 
bile  into  the  gaU-bladder  with  a  syringe  and  a  . 
large  needle.  Bile  the  same  as  that  used  in  pre- 
vious experiment.  After  expressing  gently  most 
of  the  bile  found  in  the  gall-bladder,  the  bile  used 
in  the  experiment  was  injected  and  the  gall-bladder 
was  distended.  This  was  followed  immediately  by 
the  injection  of  }/i  cubic  centimeters  of  3  per  cent 
hydrochloric  acid  into  the  duodenum,  close  to  the 
pylorus,  which  was  then  milked  gently  down  toward 

'  the  papilla;  then  immediate  injection  of  }4  cubic 
centimeters  of  hydrochloric  add  as  before,  followed 
by  4  or  5  more  squirts  of  bile  into  the  gall-bladder, 
using  altogether  13  cubic  centimeters  of  bile.  The 
gall-bladder  was  not  emptied  between  the  injections, 
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but  was  relaxed  somewhat,  so  that  some  bile  dearly 
escaped  into  the  duodenum  or  the  pancreas.  The 
pancreas,  examined  immediately  upon  opening 
the  abdomen,  was  seen  to  be  of  a  pale  pinkish  color. 
Examined  again  at  the  close  of  the  experiment,  it 
was  found  much  deeper  in  color  and  with  blood- 
vessels standing  out  prominently.  There  were 
also  one  or  two  small  ecchymoses.  One  area,  in 
the  body  of  the  pancreas,  stood  out  pale  by  con- 
trast with  the  deep  red  of  the  rest  of  the  organ. 

The  cat  was  rather  sick  for  two  or  three  days 
after  the  operation,  but  then  regained  normal  health. 
On  May  30  it  was  chloroformed.  The  organs  were 
all  apparently  normal.  The  pancreas  was  mod- 
erately pink,  but  not  thickened  or  otherwise  ab- 
normal. There  was  nothing  else  of  note.  No  sugar 
was  found  in  the  urine. 

Microscopic  sections  show  at  the  duodenal  end 
very  extensive  areas  of  mass  necrosis,  with  hyaline 
change.  In  two  places  apparently  small  infarcts. 
At  the  splenic  end  no  definite  necrosis,  but  in 
some  areas  a  melting  of  cell  outlines  giving  a  sort 
of  "boiled"  look  to  the  tissue.  Considerable  con- 
gestion. In  the  liver  very  extensive  fatty  change 
chiefly  in  the  periphery  of  the  lobules. 

Cat  No.  92.  April  17,  1918.  Injection  of  3  cubic 
centimeters  of  human  bile  filtered  and  sterilized 
but  standing  for  past  week  at  room  temperature, 
acidulated  with  1  drop  of  hydrochloric  acid,  C.  P. 
(reaction  of  bile,  previously  alkaline,  made  defi- 
nitely acid),  into  gall-bladder,  after  partial  ex- 
pression, with  finger,  of  bile  in  the  gall-bladder; 
immediately  followed  by  injection  of  i  cubic  centi- 
meter of  3  per  cent  hydrochloric  add  into  the  duo- 
denum, just  below  the  pylorus. 

May  31st,  chloroformed.  The  cat  had  been  well 
since  the  operation.  Pancreas  and  the  other  organs 
were  found  to  be  normal. 

Microscopic  section  shows,  at  the  duodenal  end, 
normal  appearances,  except  that  in  certain  areas 
ceU  outlines  are  fused,  nucld  stain  poorly,  and  the 
tissue  generally  looks  as  if  it  had  melted.  There 
seems  to  be  definite  parenchymatous  degeneration, 
if  not  necrosis.  In  some  sections  these  areas  are 
quite  extensive. 

At  the  splenic  end  the  appearances  are  similar 
to  those  in  the  duodenal  end.  In  the  center,  op- 
posite the  papilla,  there  is  a  good  deal  of  small  cell 
infiltration  and  also  of  young  fibrous  tissue,  chiefly 
between  the  adni.  Some  areas  are  quite  sclerosed, 
presumably  a  replacement  of  former  areas  of  ne- 
croses. 

These  two  experiments  show  that  the  co- 
incidence of  bile  deprived  of  its  mucin,  with 
sudden  pressure  from  the  gall-bladder  side, 
and  increased  acidity  in  the  duodenum,  is  not 
always  sufficient  to  bring  about  an  injury  to 
the  pancreas.  Doubtless  there  must  occur  a 
particular  combination  or  sequence  of  these 
conditions  and  activities  to  cause  pancreatitis. 


GROUP    ni.    EXPERIMENTS    WITH    SOLUTIONS 

OF  BILE  SALTS 

Cat  No.  94.  May  31, 191 8.  A  solution  of  sodium 
glycocholate  was  made  in  salt  solution  of  a  strength 
corresponding  to  the  strength  of  the  salt  in  human 
bile,  and  a  few  cubic  centimeters  were  injected 
through  a  fine  syringe  into  the  gall-bladder  after 
aspirating  the  bile  present  in  it.  The  gall-bladder 
was  not  put  under  tension  by  the  injection.  The 
animal  seemed  unaffected  by  the  operation.  It 
was  chloroformed  after  48  hours  and  postmortem 
showed  the  absence  of  any  gross  change  in  the 
pancreas  or  other  organs.  On  microscopic  examin- 
ation, however,  there  was  found  extensive  mass 
necrosis  of  the  parenchyma,  with  loss  of  cell  outlines, 
fusion  of  the  protoplasm,  loss  of  nudear  staining, 
but  without  hyaline  change.  In  the  liver  fairly 
numerous  focal  necroses  were  found. 

Comment.  The  gross  appearance  of  the  pancreas 
was  apparently  so  normsd  that  the  discovery  of 
extensive  cellular  necrosis  in  the  microscopical  sec- 
tions was  a  great  surprise.  The  fact  has  been  noted 
by  Polya.  The  necrosing  effect  of  the  glycocholate, 
in  this  instance,  is  opposed  to  the  observations 
of  Flexner,  who  found  that  the  injection  of  this 
bile  salt  into  the  pancreas  caused  but  little  dis- 
turbance. 

Cat  No.  96.  May  31,1918.  A  solution  of  sodium 
taurocholate  in  the  strength  normal  in  human  bile 
was  injected  into  the  gall-bladder  after  aspiration 
of  its  bile,  using  about  6  cubic  centimeters  in  three 
lots  separated  by  an  interval  of  some  ten  minutes. 
The  animal  did  not  appear  to  suffer  from  the  op- 
eration. It  was  chloroformed  after  48  hours  and 
postmortem  showed  the  pancreas  apparently  nor- 
mal save  for  slight  congestion;  but  the  remarkable 
finding  was  a  row  of  fat  necroses  stretching  along 
the  upper  margin  of  the  pancreas  almost  in  its 
entire  length.  Here  again,  as  in  Cat  No.  94,  the  com- 
paratively normal  gross  appearance  of  the  organ 
was  belied  by  the  discovery  of  extensive  necrosis 
in  the  microscopical  sections,  and  moreover,  the 
necrosis  was  quite  as  advanced  at  the  splenic  end 
^  as  it  was  in  the  neighborhood  of  the  papilla  of  Vater. 
The  picture  was  similar  to  that  seen  in  sections 
of  Cat  No.  94. 

This  case  would  seem  to  proveithe  possibility 
of  the  occurrence  of  fat  necroses  without  gross 
inflammatory  obstruction  of  the  main  ex- 
cretory ducts;  also  the  possibility  of  mild 
grades  of  pancreatitis  with  symptoms  so 
slight  as  to  escape  observation,  at  any  rate 
in  the  animal.  It  suggests  the  likelihood 
that  there  occur  cases  in  the  human  of  mild 
pancreatic  swelling  accompanied  even  by  fat 
necroses,  later  absorbed,  giving  clinically 
indefinite  symptoms  of  epigastric  pain  last- 
ing only  for  a  short  while,  such  as  we  see  so 


ARCHIBALD:   EXPERIMENTAL  PRODUCTION  OF  PANCREATITIS 


S4I 


frequently  in  practice,  and  of  which  the  cause 
so  often  remains  undiagnosed.  Both  these 
operations  (Cats  No.  94  and  No.  96)  indicate 
the  possibility,  and  indeed  the  probability, 
that  there  occur  in  the  pancreas  isolated 
or  even  extensive  necroses,  resulting  from 
the  entrance  of  bile  into  the  pancreatic  duct, 
which  go  on  quietly  to  replacement  fibrosis, 
ending  in  a  moderate  sclerosis  of  the  organ 
which  is  not  sufficient  to  interfere  materi- 
ally with  its  fimction.  The  condition  is 
found  not  infrequently  at  autopsies  in 
patients  who  have  died  from  other  causes, 
without  there  being  noted  in  the  case  histories 
anything  suggestive  of  aprevious  pancreatitis. 
Whipple  has  called  attention  to  this  fact 
in  his  animals,  and  has  emphasized  the 
extraordinary  capacity  of  the  pancreas  to 
recover  in  this  way  from  extremely  serious 
necrosing  lesions. 

From  a  review  of  the  experiments  related 
above,  certain  outstanding  facts  may  be 
deduced.  Of  these  the  main  one  is  that  the 
lesions  produced  in  the  pancreas  by  these 
methods  of  experimentation  were  brought 
about  entirely  through  the  action  of  the 
common  duct  sphincter,  combined  usually, 
but  not  always,  with  some  increase  of  pressure 
in  the  biliary  system  behind  the  sphincter. 
That  this  increase  in  pressure  need  be  very 
slight,  indeed  but  little  over  normal  bile 
pressure  in  the  common  duct,  or  may  be 
even  quite  absent,  is  seen  in  the  results  ob- 
tained in  Cat  No.  82;  also  in  Cats  No.  90, 
92,  94,  and  96.  I  would  suggest,  indeed, 
that  this  is  the  ordinary  mechanism  at  work 
in  human  cases,  even  when  gall  stones  are 
present.  In  these  animals  there  was  no  ques- 
tion of  any  mechanical  obstruction  to  the 
outflow  of  bUe  into  the  duodeniun.  The 
obstruction  was  purely  a  physiological  one. 
While  the  application  of  hydrochloric  acid 
to  the  duodenal  mucosa  will  definitely  stim- 
ulate the  sphincter  to  a  heightened  resistance, 
it  is  obvious  that  such  hyperacidity  is  not 
necessary  for  the  forcing  of  the  bile  into  the 
pancreas.  Many  lesions  of  the  organ  were 
produced  without  it. 

The  second  fact  is  that  we  have  been  able 
to  produce  in  this  way  most  of  the  main 
types  of  lesions  in  the  pancreas  found  in 


clinical  practice.  Cat  No.  86  is  an  example 
of  the  acute  fulminating  hsemorrhagic  necro- 
sis of  the  gland  with  death  inside  the  hour. 
Cat  No.  90  is  an  example  of  the  generalized 
increase  in  size  and  hardness  of  the  organ  so 
frequently  found  at  operation,  with  or  with- 
out fat  necrosis.  The  amount  of  necrosis  in 
the  pancreatic  tissue  is  not  so  great  as  to 
cause  sequestration,  and  it  is  without  doubt 
replaced  gradually,  being  aseptic,  by  fibrous 
tissue.  This  would  represent  the  ordinary 
cure  of  pancreatitis  of  liat  grade  of  severity. 
Cat  No.  96  represents  the  very  mild  t)^e  of 
the  disease,  going  on  to  cure,  with  a  small 
amount  of  fat  necrosis  spontaneously  reab- 
sorbed. Cat  No.  84  is  an  example  of  subacute 
pancreatitis,  with  diffuse  thickening  and  some 
fat  necrosis,  ending  in  death  after  two  weeks, 
and  with  extensive  necrosis  of  the  parenchyma 
of  the  pancreas  in  microscopic  sections. 

Anotiber  interesting  point  concerns  the 
immediate  cause  of  the  necrosis  of  the  pan- 
creatic parenchjona.  Some  have  stated  that, 
in  whatever  way  the  initial  cell  was  destroyed, 
further  destruction  must  be  caused  by  activa- 
tion of  the  tripsinogen  in  the  pancreas,  pre- 
smnably  by  the  introduction  of  enterokinase 
from  the  duodeniun,  or,  possibly,  by  some 
other  activating  agent,  such  as  calcium,  de- 
rived from  the  blood,  the  bile,  or  inflammatory 
exudate.  The  experiments,  however,  above 
recorded,  and  also  those  carried  out  by  pre- 
vious observers,  seem  to  show  very  clearly 
that  the  necrosis  of  the  pancreas  is  the  direct 
result  of  the  action  of  substances  entering 
the  duct  of  Wirsung,  such  as  the  bile  salts, 
unmixed  with  bile  colloids,  or  such  as  arti- 
ficial gastric  juice,  or  a  whole  series  of  acids 
and  strong  alkalies.  Recent  observations 
of  Tatum(26)and  Bradley  and  Taylor(27) 
show  that  bile,  or  its  salts,  has  a  very  marked 
cytolytic  effect  on  the  cells  of  various  organs, 
and  that  this  disintegrating  effect  is  quite 
distinct  from  autolysis;  that  is,  that  it  is  not 
due  to  the  activation  of  enzymes  by  bile  or 
to  a  co-ferment  in  bile,  but  represents  a 
straight  destructive  effect  presumably  of 
a  chemical  nature.  The  microscopic  pic- 
ture of  diffuse  parenchymatous  necrosis,  most 
marked  in  the  center  of  lobules  surround- 
ing the   ramifying   ducts,  and   the   hyaline 


542 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


nature  of  the  necrosis,  difiFering  markedly 
from  the  picture  seen  in  postmortem  auto- 
digestion,  would  apparently  suffice  to  prove 
this  contention.  Thus  the  necessity  of 
accounting  for  the  entrance  of  an  activating 
ferment  through  the  papilla  and  into  the 
pancreas  falls  to  the  ground,  though  it 
need  not  be  denied  that  activation  and  con- 
sequent autodigestion  may  occur  secondarily 
and  so  increase  the  original  necrosis  caused 
by  the  entrance  of  bile.  The  theory  of  Wil- 
liams and  Busch,  (ii)  assuming  the  flow  of 
duodenal  contents  containing  enterokinase 
back  through  the  papilla  dilated  by  the  recent 
passage  of  a  calculus,  would  provide  the 
conditions  for  activation  of  the  trypsinogen. 
In  a  like  manner  the  "mucous  currents" 
described  by  Mr.  Bond  (28)  (who  found 
carmine  granules,  given  by  mouth,  appearing 
in  the  bile  from  a  cholecystostomy — ^an  ob- 
servation, which,  by  the  way,  has  been 
confirmed  by  the  writer  in  one  case  out  of 
three)  might  carry  enterokinase  up  into  the 
common  duct.  As  a  matter  of  fact  the  writer 
believes  that  the  extent  of  necrosis  is  deter- 
mined at  the  very  outset  of  the  disease  by 
the  grade  of  virulence  and  extent  of  permeation 
of  the  noxious  agent,  very  much  as  in  acute 
osteomyelitis  the  size  of  the  sequestrum  is 
fixed  in  the  first  few  hours  of  the  infection. 
It  is  possible,  of  course,  that  succeeding 
invasions  of  bile  may  increase  the  extent 
of  necrosis. 

A  few  other  points  of  interest  may  be 
noted  without  discussion  in  this  place.  Liver 
necroses,  of  the  type  now  well-known  as 
focal  necroses  (Fischler,  29)  occurring  in 
the  course  of  pancreatitis,  were  found  with 
great  regularity,  both  in  fatal  and  in  light 
cases;  and  were  present  within  20  minutes 
of  operation. 

The  severe  cases  with  early  death  were 
all  in  the  series  in  which  infected  bile  was 
used.  Sterilized  mucin-free  bile,  and  the  bile 
salts  in  solution  caused,  it  is  true,  necrosis 
of  the  gland,  but  of  a  degree  easily  consistent 
with  recovery;  while  the  infected  ox-bile 
almost  regularly  caused  early  death,  usually 
with,  occasionally  without,  severe  lesions 
in  the  pancreas.  Possibly  the  pancreas  formed 
a    route    of    particularly    easy    absorption. 


There  is  here  an  interesting  comparison  to 
be  made  with  the  cases  of  sudden  death 
described  by  Symmers  (30) ,  in  which  moderate 
pancreatic  necrosis  was  almost  the  only 
lesion  found.  Note  especially  in  this  regard 
Cats  Nos.  81,  82,  85,  87,  and  88.  Fat  necrosis 
(see  Cat  No.  90)  is  possible  without  acute 
changes  in  the  pancreas  of  ^  reactionary  in- 
flammation and  without  infection. 

The  histological  lesions  correspond  accurately 
with  those  produced  by  the  injection  with 
a  syringe  of  bile,  acids,  alkaUes  and  other 
irritants,  as  carried  out  by  Flexner,  Pearce, 
Hlava,  and  a  number  of  other  observers. 

That  alteration  in  the  constitution  of  bile, 
which,  once  it  is  forced  into  the  pancreatic 
duct,  will  set  up  necrosis  and  inflammation, 
is  fairly  well  known.  It  is  such  as  to  leave 
the  bile  salts,  particularly  the  taurocholate, 
in  undue  strength,  whether  this  is  accomplished 
by  filtration  or,  possibly,  by  the  action  of 
bacteria.  But  the  exact  combination  of  cir- 
cimistances  under  which  such  a  bile,  so 
altered  as  to  be  irritating  to  the  pancreatic 
cell,  is  driven  into  the  pancreatic  duct  is 
still  somewhat  unclear.  I  imagine  that  normal 
bile  must  frequently  be  forced  into  the  pan- 
creas by  the  action  of  the  sphincter  without 
doing  any  harm  or  causing  any  symptoms. 
The  con(htions  for  actual  damage  to  be  done 
must  pretty  certainly  be  three:  first,  a  change 
in  bile  composition,  increasing  the  proportion 
of  bile  salts;  second,  undue  resistance,  per- 
haps often  amounting  to  spasm,  of  the  com- 
mon duct  sphincter;  and  third,  abnormal 
rise  of  pressure  in  the  biliary  system  behind, 
either  in  the  gall-bladder  or  in  the  common 
duct. 

Our  problem,  therefore,  is  to  discover  in 
the  facts  of  clinical  experience  circumstances 
fulfilling  these  postulates.  Here  we  come 
on  to  uncertain  ground.  It  is  probable  that 
hyperacidity  may  have  a  good  deal  to  do 
with  it.  Symptoms  indicating  hyperacidity 
are  frequently  found  in  the  previous  history 
of  patients  with  pancreatitis  (Egdahl,  14)- 
Certainly  the  injection  of  hydrochloric  acid 
into  the  duodenum  or  even  into  the  stomach 
(Oddi)  will  cause  a  spasm  of  the  sphincter. 
In  man  we  are  still  unacquainted,  so  far  as 
I  know,  with  the  condition  of  the  duodenal 
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contents  as  regards  the  length  of  time  which 
is  necessary  for  neutralizing  the  acid  chyme 
of  the  stomach.  In  alcoholics,  anyhow,  and 
in  patients  who  have  duodenal  ulcers,  it  would 
seem  probable  that  the  duodenal  contents 
might  remain  acid  for  some  time,  and  in 
these  two  classes  pancreatitis,  is  rather  fre- 
quent. One  recalls  in  this  connection  three 
cases  published  by  Dr.  William  J.  Mayo,  in 
which  acute  pancreatitis  was  present,  with- 
out gall-stones  anywhere,  but  with,  in  each 
instance,  a  duodenal  ulcer  situated  close  to  the 
papilla,  presimiably  causing  hyperacidity. 

In  the  second  place,  that  change  in  bile 
which  results  in  a  high  concentration  of  bile 
salts  and  a  diminution  of  bile  mucin  is  prob- 
ably brought  about  by  the  effect  of  gall-stones, 
especially  when  associated  with  inflammation. 
In  infected  bile,  it  is  pretty  certainly  not 
the  bacteria  acting  in  their  infecting  ca- 
pacity that  cause  the  pancreatic  lesion,  but 
rather  the  chemical  change  in  the  bile  pro- 
duced by  the  action  of  bacterial  growth. 
This  at  least  was  strongly  suggested  by  the 
work  of  Flexner,  of  Camot,  Hlava,  and 
others;  and  the  present  experiments,  in  which 
sterile  bile  and  a  solution  of  sodium  tauro- 
cholate  caused  the  lesion  equally  with  infected 
bile,  tend  to  confirm  this  view.  I  am  un- 
acquainted with  any  work  upon  the  chemical 
composition  of  infected  bile,  but  it  may  be 
presumed  that  the  action  of  bacteria  is  to 
precipitate  the  mucin  of  bile;  and  indeed 
we  see  the  evidence  of  it  in  the  shreds  ob- 
served in  the  bile  in  cases  of  cholecystitis 
and  cholangitis.  If  this  is  the  case,  it  is  prob- 
ably contrary  to  the  assimaption  of  Flexner 
that  the  relative  proportion  of  the  bile  salts 
is  increased.  I  may  add  that  Dr.  Harding, 
Associate  Professor  of  Chemistry  in  McGill 
University,  is  beginning  work  along  this  Ime. 
It  must  be  pointed  out,  however,  that  the 
effect  of  bacteria  upon  the  bile  seems  to  in- 
crease very  greatly  the  destructive  effect  of 
that  bile  upon  the  pancreas;  and  while  this  is 
still  probably  due  to  some  chemical  change  in 
the  bile  it  seems  likely  that  there  come  into 
play,  in  addition  to  the  bile  salts,  new  sub- 
stances possessing  necrosing  properties. 

It  may  be  noted  also  that  any  obstruction 
in  the  cystic  duct  would  likely  deprive  the 


bile  of  a  part  of  its  mucin  content  normally 
provided  by  the  gall-bladder  mucosa;  and 
in  such  cases,  theoretically  at  least,  the  occur- 
rence of  a  pancreatitis  may  be  rendered  more 
likely. 

In  the  third  place  the  condition  of  increased 
pressure  in  the  biliary  system  is  presumably 
brought  about  partly  by  an  increased  resist- 
ance of  the  sphincter,  set  in  motion  by  hyper- 
acidity or  by  neighboring  ulcers;  partly  by 
a  sudden  blocking  of  the  cystic  duct  by  stone 
or  inflammation;  and  finally,  perhaps,  by  any 
unusual  increase  in  the  amoimt  of  bile  se- 
creted by  the  Uver.  The  effect  of  a  full 
meal,  two  or  three  hours  after  which,  as  we 
see  in  so  many  case  reports,  the  attack  of 
pancreatitis  is  apt  to  come  on,  may  be  in  the 
direction  of  increased  bile  production  rather 
than  in  that  of  increased  pancreatic  secretion. 

TREATMENT    • 

In  conclusion  I  would  like  to  say  a  few 
words  about  the  bearing  of  these  experiments 
upon  treatment.  Accepting  this  conception  of 
the  action  of  the  sphincter,  I  think  it  may 
be  concluded  that  the  surgical  treatment  of 
pancreatitis  must  chiefly  lie  in  a  prevention 
of  any  further  retrojection  of  bile  into  the 
pancreas.  The  damage  already  done  to  the 
organ  will  often  be  cured  by  the  processes 
of  nature,  absorption,  replacement,  or  even 
sequestration.  On  the  other  hand,  if  gang- 
rene, abscess,  or  total  slough  has  occurred,  it 
may  require  a  direct  attack  upon  the  pancreas 
itself.  But  to  prevent  recurrence  or  extension 
the  cardinal  point  would  seem  to  lie  in  the  pre- 
vention of  any  heightened  pressure  in  the  bili- 
ary system,  and  secondly  in  the  restoration  of 
an  altered  bile  to  its  normal  chemical  condition, 
or  of  an  infected  bile  to  sterile  bile.  This  can 
only  be  done  by  a  drain  in  the  gall-bladder 
or  in  the  common  duct.  Whether  one  should 
do  a  cholecystostomy  or  a  cholecystectomy, 
with  drainage  of  the  common  duct,  is  still 
a  moot  question,  altogether  apart  from  the 
condition  of  the  biUary  passages  and  the 
situation  of  gall  stones  in  the  individual  case. 
Without  pronouncing  one  way  or  the  other 
in  this  matter,  I  would  like  to  point  out 
that  in  my  opinion  the  essential  thing  lies 
in   prolonged  drainage;    that   is,  prolonged 
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prevention  of  any  rise  in  pressure  in  the  bile 
system.  This  is  more  completely  done  by 
a  drain  in  the  common  duct  than  by  one  in 
the  gall-bladder,  and  possibly  explains,  what 
we  now  are  inclined  to  believe  is  the  case, 
that  a  cholecystectomy  gives  a  better  result 
than  a  cholecystostomy.  I  still  think,  as 
suggested  in  a  paper  a  few  years  ago,  that, 
in  certain  cases,  the  object  of  preventing 
a  rise  of  pressure  in  the  biliary  system  for 
a  long  time,  or  permanently,  would  be  best 
secured  by  cutting  the  common  duct  sphinc- 
ter. The  after  history  of  a  duodenostomy 
for  removal  of  stone,  which  always  cuts  the 
sphincter,  seems  to  be  very  good.  Such  cases 
might  form  a  middle  class  between  those  in 
which  the  gall-bladder  is  apparently  normal, 
and  those  in  which  it  is  so  diseased  as  to 
demand  removal.  But  in  any  case,  if  the 
pancreas  is  materially  affected,  we  must 
assume  that  nkture  will  require  at  least  three 
or  four  weeks,  and  often  two  or  three  months 
of  protection  in  order  to  complete  her  repair 
work  in  the  pancreas.  I,  therefore,  adopt  as 
a  rule  prolonged  drainage  of  bile,  from  one 
to  three  months,  in  all  cases  of  pancreatitis 
save  the  very  lightest.  And  I  may  add  that 
a  recent  investigation  into  the  late  results 
of  our  pancreatitis  cases  at  the  Royal  Vic- 
toria Hospital  has  brought  out  in  a  very 
striking  way  the  value  of  a  drainage  kept 
up  for  over  three  weeks,  and  up  to  three 
months;  while  on  the  other  hand  it  has 
shown  that  a  drainage  of  two  weeks  and  less 
is  followed  by  a  large  proportion  of  recur- 
rences of  the  pancreatic  attacks. 

Parenthetically,  accepting  for  the  present 
the  conclusion  of  Judd  (31),  that  a  cholecystec- 
tomy will  more  certainly  cure  pancreatitis 
than  a  cholecystostomy,  one  may  hazard 
the  guess  that  the  reason  lies  in  the  cutting 
out  of  the  only  muscular  force  of  any  strength 
in  the  biliary  system,  thus  preventing  the 
rise  in  pressure  associated  with  the  con- 
traction of  a  muscular  organ,  and  substitut- 
ing the  big  capillary  system  of  the  Uver, 
capable  of  absorbing  a  considerable  amount 
of  back  pressure,  when  brought  on  slowly, 
as  would  be  the  case  with  the  continued  re- 
sistance of  the  sphincter. 

The  interested  reader  should  consult,  in 


this  connection,  the  very  excellent  clinical  and 
experimental  work  done  in  the  last  two  years 
by  Dr.  Judd  and  Dr.  Mann,  of  the  Mayo 
Clinic  (31,  33,  34  and  35). 

The  opinion  of  some  surgeons  to  the  effect 
that  a  direct  attack  in  the  acute  and  sub- 
acute lesions  should  be  made  on  the  pancreas 
itself,  with  the  idea  of  draining  that  organ, 
by  incisions  through  its  capsule,  or  by  blunt 
poking  into  it,  is,  I  think,  an  erroneous  one, 
founded  on  a  misconception  of  the  patholog- 
ical condition.  One  cannot  drain  a  diffuse 
necrosis.  Only  in  the  cases  in  which  such 
an  interference  can  evacuate  collections  of 
pus,  or  of  aseptic  turbid  fluid,  representing 
the  liquefaction  of  necrotic  tissue  plus  re- 
actionary exudate,  can  such  a  procedure 
be  justified.  Whipple  and  Goodpasture(32) 
have  shown  that  the  reactionary  peritoneal 
exudate  in  acute  pancreatitis  has  protective 
value;  and  the  frequent  recovery,  without 
operation,  of  cases  of  a  degree  of  severity 
less  than  that  of  the  hyperacute  or  fulmin- 
ating form,  tends  to  confirm  this  view. 
Whipple,  and  other  investigators,  have  shown, 
as  a  matter  of  fact,  the  great  capacity  of  the 
pancreas  to  repair  damage  done  to  the  organ, 
and  it  is  possible  that  an  excessive  zeal  in 
the  operative  attack  upon  the  pancreas  itself 
has  pushed  over  the  brink  some  cases  that 
might  otherwise  have  got  well. 

Practically  speaking,  it  is  the  writer's  opin- 
ion that  surgical  intervention  should  run 
along  the  following  lines.  In  hyperacute  or  ful- 
minating cases,  in  which  death  is  obviously 
likely  to  occur  within  the  first  twelve  to 
twenty-four  hours,  the  patients  being  in  col- 
lapse, it  is  better  to  wait;  the  shock  of  oper- 
ation may  turn  the  scale  against  them,  and 
it  is  impossible,  short  of  cutting  out  all  or 
most  of  the  pancreas,  to  prevent  that  absorp- 
tion of  split  products  from  the  necrosed 
tissue  of  the  organ  which  is  the  immediate 
cause  of  death.  These  patients  caimot  be 
saved.  If  they  do  survive  it  is  because  the 
dose  of  poison  stops  short  of  the  fatal  amount, 
and  not  because  incisions  into  the  pancreas 
divert  to  the  exterior  a  suflBicient  amoimt  of 
the  poison  to  turn  the  balance.  It  is  only 
fair  to  add,  however,  that  the  adminis- 
tration of  ether,  in  animal  work,  seems  to 
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mitigate  the  toxic  effects  of  split  product 
absorption. 

In  all  cases  of  less  severity  it  is  advisable  to 
operate.  In  the  acute  cases  the  object  is 
not  to  remove  peritoneal  exudate,  which 
is  rather  protective  than  otherwise,  or  to 
"coffer-dam"  the  pancreas  (an  impossibility 
it  seems  to  me),  but  rather  and  chiefly  to 
drain  the  biliary  system,  and  so  prevent 
further  entrance  of  bile  into  the  organ.  If 
there  is  a  collection  of  fluid  in  the  pancreas, 
this  may  be  incised  and  drained;  otherwise 
the  pancreas  should  be  left  alone.  The  type 
of  operation  on  the  bile  passages  will  vary  ac- 
cording to  degree  of  involvement  of  pancreas. 

If  the  latter  is  only  slightly  enlarged  and  hard, 
and  the  gall-bladder  is  comparatively  healthy 
a  cholecystostomy  may  be  done  and  the  bile 
drained  for  not  less  than  three  weeks.  If 
the  pancreas  is  moderately  large  and  hard, 
bile  drainage  should  be  kept  up  from  four 
to  six  weeks.  If  it  is  very  large  and  hard, 
drainage  should  be  maintained  for  three 
months,  with  the  alternative  (proposed,  but 
not  established  on  a  definite  clinical  basis) 
of  a  cutting  of  the  sphincter  of  Oddi  through 
an  opening  in  the  duodenum.  In  all  these  cases 
the  gall-bladder  should  be  removed,  if,  in 
the  opinion  of  the  operator,  it  is  likely  to 
remain  a  source  of  infection,  in  which  case 
the  common  duct  should  be  drained.  In 
the  acute  cases,  with  the  patient  in  a  pre- 
carious condition,  the  least  degree  of  inter- 
ference is  probably  the  best,  and  that  would 
obviously  consist  in  a  cholecystostomy. 

In  the  chronic  sclerosing  type  of  pancrea- 
titis, following  late  after  a  severe  acute  attack, 
with  fatty  stools  and  glycosuria,  and  occa- 
sionally jaundice,  I  believe,  on  theoretical 
grounds,  that  it  would  be  wise  to  cut  the 
sphincter  of  Oddi  in  order  to  make  quite 
sure  that  there  will  be  no  interference  with 
the  easy  exit  of  bile  and  of  whatever  small 
amount  of  the  pancreatic  external  secretion 
that  may  still  be  produced.    A  small  amount 


of  pancreatic  juice  will  suffice  for  digestion, 
and  the  presence  of  bile  in  the  intestine  is 
necessary  to  fat  absorption.  In  one  such 
case  in  the  writer's  experience  a  chronic 
sclerosis  of  the  gland  ended  in  rapid  death 
from  a  hyperacute  pancreatitis.  Jaundice 
is  usually  absent  in  such  cases,  but  if  present, 
and  of  long  standing,  and  apparently  due  to 
obstruction  by  the  enlarged  head  of  the  pan- 
creas, a  cholecystenterostomy  would  clearly 
be  better  than  cutting  the  sphincter. 


REFERENCES 

1.  Opie.     Diseases  of  the  Pancreas,  iqio,  2d  ed. 

2.  Opie  and  Meakins.  J.  Exper.  Med.,  1909,  xi.  No.  4. 

3.  GuLEKE.    Ergebn.  d.  Chir.  u.  Orthop.,  191 2,  iv. 

4.  Hlava.   Bull,  internat.  de  I'Acad.  des  sc.  de  B6heme, 

1890, iv,  139. 

5.  PoLYA.     Berl.   klin.    Wchnschr.,    1906,   xliii,    1562. 

6.  Flexner.  Johns  Hopkins  Hosp.  Reports,  1900,  ix,  743. 

7.  Opie.  Johns  Hopkins  Hospital  Bull.,  1901,  xii,  182. 

8.  Flexner.  J.  Exper.  Med.,  1906,  viii,  167. 

9.  Bunting.  Johns  Hopkins  Hosp.  Bull.,  1906,  xvii,  265. 

10.  Hess.  Muenchen.  med.  Wchnschr.,  1903,  i,  1905. 

11.  Williams  and  Busch.   Tr.  Ass.  Am.  Phys.,  1907, 

xxii,  304., 

12.  Maugeret.     Recherches  sur  la  pathogenie  des  pan- 

creatites   infectieuses. 

13.  NoRDMANN.   Arch.  f.  klin.  Chir.,  cii.  No.  i. 

14.  Egdahl.   Johns  Hopkins  Hosp.  Bull.,  1907. 

15.  Qu^Nu  and  Duval.  Rev.  de  chir.,  1905,  xxxii,  401. 

16.  Maugeret.  Thdse  de  doct.,  Paris,  1898. 

17.  Arnsperger.      Muenchen.   med.  Wchnschr.,   191 1, 

p.    729. 

18.  Deaver.  Internat.  Clinics,  1914,  24  ser.  ill,  208. 

19.  Archibald  and  Mullaly.     Canadian  M.  Ass.  J., 

1913,  Feb. 

20.  Edgecomb.  Practitioner,  Lond.,  1908,  Feb. 

21.  Oddi.  Arch,  per  le  sc.  med.,  Torino,  1888,  xii,  333. 

22.  Oddi.  Arch.  ital.  di  Biol.,  1887-8,  ix. 

23.  Archibald.   Canadian  M.  Ass.  J.,  191 2,  July. 

24.  Idem.  Canadian  J.  Med.,  1913,  AprU. 

25.  Idem.   A  new  factor  in  the  causation  of  pancreatitis, 

Internat.  Cong,  of  Med.,  Lond.,  1913,  August. 

26.  Tatum.  J.  Biol.  Chem.,  1916,  xxvii,  243. 

27.  Bradley  and  Taylor.  J.  Biol.  Chem.,  191 7,  xxix,  281. 

28.  Bond.  Brit.  M.  J.,  1913,  March  29. 

29.  FiscHLER.   Arch.  f.  klin.  Med.,  c,  Nos.  3  and  4,  338. 

30.  Symmers.  Dublin  J.  M.  Sc,  191 7,  cxliii,  244. 

31.  JuDD.   Ann.  Surg.,  19 18,  April. 

32.  Whipple  and  Goodpasture.    Surg.,  Gynec.  &  Obst., 

1913,  xvii,  591,  17. 

33.  Mann.   .Am.  J.  Physiol.,  1918,  xlv,  572. 

34.  Judd.   Boston  M.  &  S.  J.,  1916,  clxxiv,  23,  815. 

35.  Judd  and  Mann.    Surg.,  Gynec.  &  Obst.,  1917,  xxiv, 

437- 


546 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


TREATMENT  OF  PURULENT  ARTHRITIS  BY  WIDE  ARTHROTOMY 
FOLLOWED  BY  IMMEDIATE  ACTIVE  MOBILIZATION 

By  dr.  C.  WILLEMS,  Ghent,  Belgium 

Honorary  Professor  of  the  Uaiversity  of  Ghent,  Director  of  the  Hoogstade  Military  Hospital  (Belgium) 


^T  O  therapeutic  law  has  been  more 
firmly  established  than  that  which 
^  has  made  immobilization  obligatory 
for  every  joint  injury,  from  the  mild  to  the 
most  severe.  Nevertheless  we  all  know  its 
consequences;  muscular  atrophy  which  is 
rapid  for  certain  muscles  such  as  the  femoral 
quadriceps,  and  stiffness  of  the  joint.  Also 
we  know  that  such  compUcations  when  once 
established  are  extremely  tenacious  and 
that  frequently  they  do  not  yield  completely 
to  varied  and  very  prolonged  physiothera- 
peutic treatment.  Even  in  the  more  fortunate 
cases  it  is  necessary  to  continue  such  treat- 
ments for  some  months  before  getting  the 
required  results.  Immobilization  has  been 
considered  a  necessary  evil.  It  alone  was 
believed  to  be  capable  of  stilling  the  pains 
and  obviating  aggravation  of  the  lesions,  of 
preventing  irritations  and  inflammations.  In 
the  case  of  purulent  arthritis  there  was  the 
stronger  reason  for  carefully  placing  the  joint 
at  rest  in  order  to  avoid  **  dispersion  of  the 
germs'*  and  extension  of  the  infection. 

It  must,  however,  be  recognized  that  in 
recent  years  there  has  been  a  mild  reaction 
against  systematic  and  prolonged  immobiliza- 
tion. Many  surgeons  are  now  of  opinion  that 
for  non-infected  articular  lesion  at  least,  the 
joint  ought  be  mobilized  '^as  soon  as  pos- 
sible.'' Although  vague,  this  phrase  is  signifi- 
cant and  shows  a  certain  evolution  of  ideas 
produced  by  the  force  of  events. 

It  is  now  some  years  since  my  attention  was 
directed  to  this  problem,  and  I  have  freed 
myself  by  degrees  from  practicing  the  law  of 
immobilization.  I  commenced  with  evacu- 
atory  punctures  to  drain  traumatic  effusions 
of  the  knee,  hemarthroses  and  hydarthroses, 
and  by  making  the  patient  walk  immediately. 
Not  only  could  they  do  this  without  any 
difficulty  but  their  lesion  cured  in  a  few  days 
without  leaving  any  trace.  My  method  of 
treating    traumatic    effusions    by    puncture 


followed  by  immediate  movement  was  rapidly 
adopted  by  practitioners  dealing  with  indus- 
trial accidents  owing  to  the  rapidity  and  per- 
fection of  the  recovery  and  also  owing  to  its 
great  simplicity. 

Since  the  war  the  great  frequency  and 
infinite  variety  of  articular  lesions  gave  me 
the  opportunity  of  applying  this  new  method 
on  a  large  scale.  In  the  simplest  and  most 
severe  conditions  I  have  used  immediate 
active  mobilization  after  the  operations  for 
penetrating  joint  wounds  with  or  without  an 
included  projectile,  and  for  all  varieties  of 
intra-articular  war  fractures.  I  have  not 
confined  myself  to  non-infected  fresh  cases. 
I  have  also  treated  cases  of  purulent  arthritis 
and  it  is  perhaps  in  these  difficult  infected 
cases  that  the  method  has  given  the  most 
astonishing  success.  But  the  object  pursued 
differs.  In  simple  lesions  immediate  active 
mobilization  obviates  atrophy  and  anky- 
losis. In  purulent  arthritis  it  seeks  on  the 
contrary  to  drain  the  articulations.  In  the 
first  case  the  joint  must  be  completely 
closed;  in  the  second  it  must  be  left  widely 
open. 

A  word  as  to  the  technique.  It  is  practically 
the  same  whether  the  wound  is  aseptic  or 
infected.  In  the  case  of  recent  injuries  we 
commence  by  excising  the  soft  parts  of  the 
wound,  proceeding  with  the  eventual  esquil- 
lectomy  of  the  fracture  area,  extracting  pro- 
jectiles and  hermetically  closing  the  joint.  In 
purulent  arthritis  on  the  contrarj';  we  must 
first  execute  an  arthrotomy  and  leave  the 
wound  largely  open.  But  starting  from  this 
movement  we  always  proceed  in  the  same 
way  for  mobilization. 

The  expression  "immediate  active  mobiliza- 
tion" must  be  taken  in  its  literal  sense.  The 
mobilization  must  be  active,  that  is  to  say, 
made  by  the  patient  himself  by  muscular 
contractions.  The  movements  ought  repro- 
duce the  essential  normal  movements:    ex- 


^•j 


WILLEMS:   TREATMENT  OF  PURULENT  ARTHRITIS 


tension,  flexion,  and  rotation.  The  goal  to  be 
reached  is  to  restore  the  physiological  function 
of  the  articulation  as  much  as  possible,  and  in 
the  case  of  the  knee  this  function  is  walking. 
When  complete  functional  restoration  is  not 
immediately  possible,  for  instance  in  case  of 
very  extensive  fracture,  we  must  be  con- 
tented with  causing  the  chief  active  move- 
ments to  be  executed  with  the  patient  lying 
down. 

Active  mobilization  cannot  in  any  way  be 
replaced  by  a  passive  mobilization,  which  does 
not  call  into  play  either  the  muscles  of  the 
limb  or  its  nutrition,  and  which  tends  to 
restore  mobility  alone. 

Mobilization  must  also  be  immediate,  that  is, 
commenced  as  soon  as  the  patient  awakens 
from  ansesthesia.  The  patient  must  not  be 
permitted  to  rest.  The  movements  must  be 
pushed  to  the  maximum  in  every  direction 
and  must  be  kept  up,  so  to  speak,  uninter- 


Fig.  I.  Case  i.  Roentgenogram  taken  on  admissioD. 
Penetrating  wound  o(  left  elbow  bj-  bullet  with  fracture 
of  coronoid  process.   Purulent  arthritis. 

Fig.  1.    Same  as  Fig.  i. 

he  is  kept  at  it  all  the  time.    He,  therefore, 


uptedly.    The  treatment  requires  from  the     needs  supervision  by  a  personnel  in  touch 
patient  an  effort  which  he  will  only  make  if     with  the  necessities  of  the  treatment. 


Figs.  3  and  4.   Case  i.    Two  days  after  arthrolomy. 
Figs.  5  and  b.   Thirteen  days  after  arthrotomy. 
Figs.  7  and  8.   Twenty  days  after  arthrolomy. 
Figs.  9  and  10.     One  month  after  arthrotomy. 


Figs.  11  and  12.  Two  months  after  receipt  of  wound.  15 
days  after  beginning  of  infection. 

Figs.  13  and  14.    Two  months  and  a  half  after  infec- 
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Fig.  15.  Case  1.  Compound  fracture  of  external  face  of 
elbow  by  piece  of  grenade.  Purulent  arthritis.  Roent- 
genogram taken  on  admission. 

Fig.  16.   Same  as  Fig.  15. 

Active  mobilization  is  always  possible.  It 
becomes  more  or  less  easy  according  to  the 
extent  of  the  lesions,  the  courage  of  the  pa- 
tient, and  his  aptitude  in  directing  his  efforts 
to  the  muscles  which  must  be  contracted  and 
not  wasting  his  strength  in  contracting  other 
muscles  than  those  necessary.  Movements 
become  easy  according  as  they  are  repeated. 

Active  mobilization  is  not  painful  in  the 
true  sense  of  the  term,  except  when  it  dis- 
places large  bone  fragments  and  in  such  a 
case  it  is  contra-indicated.  But  the  move- 
ments are  laborious  and  call  for  effort.  It  is 
found  that  a  patient  treated  by  active  mo- 
bilization uses  his  limb  in  a  variety  of  non- 


prescribed  ways  which  he  would  not  employ 
if  the  movements  were  painful.  Many  have 
stated  that  when  a  little  pain  is  felt  in  periods 
of  rest  the  best  way  of  stopping  it  is  to  resume 
the  movements. 

Active  mobilization  gives  the  most  sur- 
prising results  in  purulent  arthritis.  I  do  not 
hesitate  to  assert  that  against  this  formidable 
infection  the  new  method  is  more  efficacious 
than  any  of  the  means  hitherto  at  our  dis- 
posal. 

In  applpng  mobilization  to  the  treatment 
of  articular  suppurations,  my  chief  aim  was  to 
reaUze  a  satisfactory  drainage  after  arthrot- 
omy.  We  know  that  efficacious  drainage  of  a 
joint  by  the  ordinary  means  is  an  Utopia. 
No  kind  of  tube,  no  system  of  tampons,  no 
means  of  irrigation,  obviates  retention  nor 
stops  the  progress  of  infection.  And  it  is  on 
account  of  this  insufficiency  of  d^ina.ge  that 
arthrotomy  has  been  almost  abandoned  and 
replaced  by  resection.  But  I  have  always 
been  under  the  impression  that  to  resect  for 
the  purpose  of  drainage  alone  is  to  go  too  far; 
and  I  have  endeavored  to  empty  the  joint 
by  expression,  thanks  to  active  movements. 
My  earliest  attempts  convinced  me.  When  a 
suppurated  articulation  has  been  opened  by  a 
large  uni-  or  bilateral  arthrotomy  (a  U- 
arthrotomy  is  never  necessary)  this  is  what 
is  observed:  At  each  extension  and  at  each 
flexion  the  synovial  surfaces  are  forced  to- 
gether by  muscular  contraction  and  pus  is 


il 


Figs,  t?  and  18.    Case  3.     Kutent  of  movements  during 
Figs.  19  and  10.  Movements  before  the  complete  closure. 


n  months  after  receipt 
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expressed  often  in  the  form  of  a  jet.  When 
the  movements  are  very  extensive  and  the 
muscles  contract  more  vigorously  the  ex- 
pression of  pus  is  so  much  the  more  complete. 
If  the  movements  are  repeated  a  sufficient 
nimiber  of  times  the  secretions  are  eliminated 
in  accordance  with  the  movements,  retention 
is  prevented,  and  articular  drainage  pro- 
foundly influences  the  loca!  and  general  con- 
ditions. Locally,  suppuration  evolves  like 
an  ordinary  abscess,  but  slowly.  It  lasts  for 
a  few  weeks,  abundant  at  first,  then  less,  and 
finally  disappears  completely.  During  this 
period  the  arthrotomy  opening  or  openings 
cicatrize.  A  species  of  fistula  persists  which 
closes  from  time  to  time  and  must  be  period- 
ically opened.  (Edema  of  the  peri-articular 
tissues  diminishes  very  rapidly  and  the  tissues 
remain  supple.  Peri-articular  abscesses  are, 
so  to  speak,  unknown. 

With  regard  to  the  general  state  it  is  rapidly 
modified.  From  the  commencement  of  active 
mobilization  fever  falls,  not  completely,  as 
the  patient  may  show  38°  C.  for  some  time. 
But  the  feverish  aspect  disappears;  such 
patients  do  not  look  like  badly  infected  cases. 


Fig.  33.    Case  3.    Compound  fracture  of  olecranon  and 
fracture  ol  lower  part  of  uLna;  taken  on  admission. 
Figi.  14  and  25.   Case  3.   After  csquillectomy. 


Figs.  26  and  27.     Case  5.     Two  days  after  operation. 
Figs.  iS  and  39.    Six  days  after  operation,  showing  beginning 
of  infection. 

Figs.  30  and  31.    Ten  days  after  operation.    Purulent  arthritis. 
Figs.  31  and  33.  Four  months  after  operation. 
Fig.  J4.   Six  and  one-half  months  after  operation. 
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Figs.  35  and  36.  Case  4.  Penetrating 
wound  of  left  knee  by  piece  of  bomb. 
ISniall  fracture  of  external  condyles. 
Purulent    artiiritis.     Two    days    after 

Figs.  37  and  38.   Purulent  arthritis  23 

days  after  operation. 

Figs,  jg  a.nd  40.   Two  months  after 

1.   Two  and  one-half  months  after  operation. 

.    Three  months  after  operation.     Fiffs.  45  and  46.    Four  months  after  operation. 


Drainage  is  therefore  realized  in  an  ideal 
manner  without  a  tube,  and  witliout  irriga- 
tion of  any  kind.  I  am  of  the  opinion  that 
irrigations  are  more  harmful  than  useful. 

Drainage  was  my  aim  at  first.  But  I 
obtained  more.  I  have  obtained  preservation 
of  the  articular  mobility.  Unquestionably  we 
must  consider  the  recovery  of  a  purulent 
arthritis  with  ankylosis  as  satisfactory,  and 
be  thankful  that  the  patient  has  escaped 
resection;  but  it  is  evident  that  a  mobile  joint 
is  much  better  than  the  best  kind  of  ankylosis. 

Owing  to  the  movements  the  arthritis  has 
but  little  effect  on  the  musculature.  The 
quadriceps,  which  rapidly  atrophies  in  pu- 
rulent arthritis  of  the  knee,  remains  astonish- 
ingly vigorous;  and  in  the  final  reckoning 
there  is  but  a  negligible  degree  of  atrophy. 

Preservation  of  the  articular  mobility  seems 
due  to  the  fact  that  the  perfect  drainage 
limits  infection  to  the  synovia  alone  and  pre- 
vents its  propagation  to  the  cartilage  and 
bane.    This  is  what  is  observed. 

If  the  procedure  is  followed  in  the  manner 
indicated,  mobility  of  the  Joint  will  always  be 
preserved.    From  the  moment  that  suppura- 


tion notably  diminishes  we  sometimes  see  a 
tendency  to  stiffness.  This  is  why  I  now 
partially  and  progressively  close  the  arthrot- 
omy  wounds  from  this  moment,  and  only 
leave  such  opening  as  is  strictly  necessary  for 
the  discharge  of  pus  which  is  still  forming. 
Proceeding  in  this  way,  mobility  will  be  per- 
fect and  absolutely  normal  in  the  great 
majority  of  cases,  no  matter  what  the  causa- 
tive microbe  may  be.  The  limb  will  show  no 
functional  disturbance  after  an  infection  as 
terrible  as  purulent  arthritis  was  formerly 
considered. 

In  my  earlier  cases  there  remained  some- 
times a  slight  defect  in  flexion  or  extension. 
But  I  have  the  impression  that  according  as 
one  becomes  familiar  with  the  method  we 
more  and  more  regularly  obtain  complete 
successes. 

In  purulent  arthritis  still  more  than  in 
non-infected  lesions  it  is  difficult  to  reaUze 
the  possibilities  of  active  mobilization.  It 
is  so  contrary  to  classical  ideas  that  we  must 
see  the  patients  move  their  limbs  in  order  to 
understand.  The  truth  is  that  movements  are 
perfectly  possible  in  purulent  arthritis  treated 
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Figs.  47  and  48.  Case  5.  Multiple  wounds  by  pieces  of  shell.  Purulent 
arthritis  of  left  knee  from  a  small  wound  in  the  popliteal  hollow.  Tweniy-five 
days  after  receipt  of  wound.  2  days  after  arthrotomy. 

Figs.  4g  and  50.   Seven  days  after  arthrotomy. 

Figs.  51  and  51.   Thirteen  days  after  arthrotomy. 

Figs.  53  and  54.   Twenty-five  days  after  arthrotomy. 

FIks- 55  and  56.  Six  weeks  after  arthrotomy. 


by  arthrotomy,  to  the  same  extent  as  in  non- 
infected  articular  lesions  treated  by  excision 
of  the  damaged  tissues  and  total  primary 
suture.  Movements  are  no  more  painful  in 
the  first  case  than  in  the  second.  They  are 
equally  laborious  in  the  two  cases.  True  pain 
appears  only  when  the  drainage  is  insufficient; 
and  then  it  becomes  necessary  to  drain  more 
completely  to  cause  an  immediate  cessation  of 
pain.  Whenever  a  patient  complains  of  pain, 
especially  in  the  popliteal  space,  it  is  almost 
certain  that  there  is  retention.  The  patients 
themselves  soon  learn  to  recognize  this  cause  of 
pain  and  stop  it  by  means  of  some  movements. 
In  order  to  be  convinced  that  movements 
are  not  painful,  there  is  nothing  better  than 


to  observe  a  patient  when  he  does  not  know 
he  is  being  watched.  It  is  then  seen  that  far 
from  fearing  movements,  as  was  the  case  with 
the  classic  treatments,  he  constantly  moves 
the  joint  without  apparently  being  concerned 
about  it,  or  preoccupied  with  the  position  of 
the  limb.  This  fact,  easily  verified,  proved 
quite  clearly  that  if  the  articulations  were  even 
feebly  painful,  the  patient  would  instinctively 
keep  the  part  at  rest. 

Patients  with  purulent  arthritis  of  the  knee 
can  walk  early,  even  before  cicatrization  of  the 
arthrotomy  wound.  It  is  the  same  with  pu- 
rulent tibiotarsal  arthritis.  It  is  a  curious 
experience  to  see  them  walk  with  the  joint 
widely  open,  expelling  a  little  pus  at  each  step. 


Figs.  57  and  58.   Case  6.   Multiple  wounds  of  both  legs  and  eyes  by  pieces  of  grenade.   Pene- 
trating wound  of  left  knee.    Purulent  arthritis.    Three  weeks  after  arthrotomy. 
Figs.  59  and  60.   Four  months  after  arthrotomy. 
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With  regard  to  the  question  whether  im- 
mediate active  mobiiizatioo  is  applicable  to 
cases  in  which  purulent  arthritis  accompanies 
an  intra-articular  fracture,  it  can  be  answered 
affirmatively.  As  in  non-infected  lesions 
mobilization  can  be  effected  in  purulent 
arthritis  with  fracture  on  condition  that 
there  is  no  fear  of  displacing  the  fragments. 
If  there  is,  movements  are  contra-indicated 
because  they  might  dislocate  the  joint. 

A  second  circumstance  which  renders  this 
method  inapplicable  is  primary  destruction 
of  the  ligaments  and  of  the  articular  capsule. 
When  the  means  of  union  have  disappeared 
it  is  evident  that  the  joint  can  no  longer  be 
mobilized  by  muscular  contraction.  But  it  is 
well  to  know  that  a  partial  destruction  of  the 
means  of  union  does  not  render  the  method 
quite  inapplicable. 

I  give  here  the  history  of  some  cases  of 
purulent  arthritis  of  the  elbow,  knee,  and 
instep,  due  either  to  the  diplococcus,  staphylo- 
coccus or  the  streptococcus,  with  or  without 
intra-articular  fracture.  These  have  been 
treated  by  simple  arthrotomy  followed  by 
immediate  active  mobiUzation  without  any 
other  means  of  drainage  and  without  lavage. 
In  all  these  patients  drainage  has  been  per- 
fect, the  temperature  has  not  been  high,  the 
general  state  has  remained  excellent,  infec- 
tion has  been  confined  to  the  synovia,  there 


has  been  little  or  no  atrophy,  and  articular 
mobility  has  been  intregrally  preserved. 

Case  i.  Van  D.,  Auguste.  Perforating  gunshot 
wound  of  the  left  elbow  with  comminutive  fracturt 
of  the  coTonoid  process.  Bilateral  arthrotomy 
with  clearance,  and  excision  of  soft  parts.  Total 
closure  of  the  two  wounds. 

The  patient  began  to  move  his  elbow  two  houn 
after  operation.  After  a  week  extension  and  flezioi] 
were  effected  without  difficulty  and  in  a  wide  extent. 
Recovery  continued  and  the  movements  became 
almost  normal;  then  toward  the  seventh  week,  after 
an  accidental  torsion  of  the  elbow,  hemarlhrosis  w» 
produced,  then  pert -articular  abscess,  and  finally  a 
purulent  arthritis.  An  external  arthrotomy  was 
done.    Pus  showed  staphylococci. 

Movements  were  continued  without  interruption; 
they  soon  resumed  their  primary  extent  which  had 
been  much  reduced  owing  to  the  infection.  One 
month  after  the  arthrotomy,  the  secretion  was 
clear.  The  wound  had  been  partly  dosed  after  i8 
days.  Two  and  a  half  months  after  infection  the 
movements  became  very  extended.  There  still 
persists  some  thickening  of  the  epiphyses  (Figs. 
I  to  14). 

Case  2.  L.,  .\Iphonse.  Grenade  wound  of  the 
external  face  of  the  right  elbow.  Loss  of  substance 
of  external  condyle  and  of  the  cupula  of  the  radius. 
No  projectile  included. 

Excision  of  the  musculocutaneous  wound.  Abla- 
tion of  fragments.  Total  closure.  Active  immediate 
mobilization.  Redness  and  swelling  the  following 
day.  Wound  reopened.  Movements  continued  and 
serosanguineous  fluid  expressed.  On  the  next  day 
the  fluid  was  purulent.  Staphylococci.  Movement 
continued  without  much  difficulty  and  extended. 
Temperature  did  not  exceed  38.4°. 
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Figs.  71  and  72.     Case  8.    A  piece  of  shell  in  the  ripht  1  I 

knee  with  fracture  of  the  tibial  epiphysis.   Purulent  arthritis.  fl  f 

Twelve  houis  ader  arthrotomy.  I 

Figs.  71  and  73,   Three  days  after  operation.  I  ' 

Figs.  74  and  75.   Fifteen  days  after  operation.  I 

Figs.  77  and  78.   One  month  after  operation.  MM 

Figs.  7g  and  80.   Six  weeks  after  operalion. 

Figs.  8r  and  81.   Two  months  after  operation. 

Figs.  83  and  84.    Case  q.    Compound  fracture  of  |jeroneus  by  piece  of  shell.    Infection.    Purulent  arthril 
Three  months  after  operation. 


.After  a  moath,  without  any  irrigations,  secretion 
was  reduced  to  a  minimum,  and  the  wound  began 
to  close.  The  extent  of  the  movements  increased 
each  day,  and  they  were  easily  accotnplished, 
although  they  were  more  difficult  after  the  night's 
rest.  It  required  4  months  for  definite  closure  of  the 
wound.  At  present  all  movements  are  complete. 
The  musculature  is  superb  (Figs.  15  to  22). 

Case  3.  R.,  Victor.  Right  elbow  traversed  by 
piece  of  bomb.  Olecranon  shattered  and  com- 
minutive  fracture  of  cubitus. 

External  arthrotomy.  Complete  clearance;  the 
whole  olecranon  removed.  Ether  lavage  of  joint 
and  complete  closure.  Immediate  active  mobiliza- 
tion which  the  patient  does  very  well.  By  the  third 
day  a  right  angle  of  flexion  was  reached  with  com- 
plete extension.  But  by  the  siith  day  there  was 
swelling  and  redness  and  the  movements  diminished. 
Then  some  pus  squirted  between  the  sutures. 
Wound  reopened.  Movements  continued  without 
interruption  with  very  complete  expression  of  pus. 
No  fever  and  the  general  slate  excellent.  Strepto- 
cocci in  pus.  Cicatrization  after  3^  months  of 
suppuration.  The  definite  results  showed  that 
movements  of  the  elbow  are  intact  and  the  muscles 
in  excellent  state  (Figs.  23  to  34). 

Case  4.  Z.,  Henri.  Penetrating  bomb  wound  of 
left  knee.    The  projectile  entered  the  external  side 


of  the  knee  through  the  articulation  producing  a 
comminutive  fracture  of  the  external  condyle  and 
lodged  higher  up  in  the  femur. 

External  lateral  arthrotomy.  Excision  of  soft 
parts,  clearance  of  ihe  bone  area,  total  closure. 
Immediate  active  mobilization.  From  the  second 
day  flexion  reached  a  right  angle  and  extension  was 
complete.  There  was  a  heavy  hemarthrosis  dis- 
charging between  (he  sutures  during  movements. 
On  the  sixth  day  the  temperature  increased;  the 
knee  swelled  and  became  painful;  movements  were 
less  extensive.  Arthrotomy  wound  reopened.  Dis- 
charge of  a  large  quantity  of  thick,  pus.  Wound  was 
left  open  and  movements  continued.  In  the  pus 
large  numbers  of  small  diplococci  and  staphylococci 
were  found.  During  the  following  days  the  discharge 
being  insufficient  an  internal  arthrotomy  was  added. 
From  this  on  the  drainage  was  good  and  the  move- 
ments increased  in  amplitude. 

After  4  weeks  the  secretion  took  a  serous  aspect 
and  notably  diminished.  The  two  wounds  were 
partly  closed.  The  remaining  part  of  the  external 
wound  closed  very  rapidly  and  did  not  reopen. 

Examination  4^  months  after  injury  shows  walk- 
ing absolutely  normal,  integral  mobility  and  the 
muscles  in  excellent  state  (Figs,  35  to  46). 

Case  5.  H.,  Louis.  Multiple  ^ell  wound  of  the 
limbs  and  abdominal  wall.   A  projectile  deeply  em- 
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bedded  in  the  popliteal  space,  which  had  passed 
unnoticed,  set  up  a  purulent  arthritis  of  the  knee 
3  weeks  after  entrance. 

Bilateral  arthrotomy.  Immediate  active  mo- 
bilization. The  pus  contained  diplococci.  Two  days 
after  the  arthrotomy  flexion  reached  a  right  angle 
and  extension  was  complete.  Toward  the  seventh 
week  suppuration  having  much  diminished  the 
arthrotomy  wounds  were  partly  closed.  Cicatriza- 
tion terminated  2^^  months  after  the  arthrotomy. 
The  knee  function  is  absolutely  normal  and  the  mus- 
culture  intact  (Figs.  47  to  56). 

Case  6.  R.,  Romain.  Multiple  grenade  wounds 
of  the  limbs  and  the  two  eyes.  Penetrative  wound 
of  the  left  knee.  General  state  at  entrance  too  bad 
to  permit  an  immediate  operation.  External 
arthrotomy  of  the  left  knee  the  next  day.  Ablation 
of  a  large  intra-articular  piece  of  projectile  and  a 
piece  of  cartilage  embedded  in  the  soft  periarticular 
parts. 

Total  closure.  Immediate  active  mobilization. 
Movements  were  good,  but  progressive  tumefaction 
of  the  articulation  followed,  with  pain;  temperature, 
and  gush  of  pus  between  the  sutures. 

The  arthrotomy  wound  was  reopened  giving  issue 
to  a  seropurulent  fluid  containing  numerous  diplo- 
cocci. Movements  continued.  Evacuation  of  the 
fluid  being  incomplete,  an  internal  arthrotomy  was 
added  and  the  knee  drained  more  completely. 

The  first  attempt  at  suture  made  when  the  flow- 
diminished  did  not  hold.  A  second  suture  held 
partly.  During  all  this  time  the  movements  were 
continued. 

As  the  suppuration  cleared  the  remaining  part  of 
the  wound  closed.  At  the  end  of  4  months,  after 
partial  retentions,  which  each  time  necessitated 
large  opening  of  the  wound,  complete  recovery 
was  obtained  with  absolute  integrity  of  the  muscles 
and  of  the  articular  mobility  (Figs.  57  to  60). 

Case  7.  G.,  Leonard.  Penetrating  shell  wound 
of  the  right  knee.  Projectile  embedded  in  the  ex- 
ternal condyle  and  cartilaginous  covering  of  the 
condyle  torn.  Large  muscular  wound  of  calf  and 
popliteal  space  communicating  with  the  joint. 

Multiple  wounds. 

External  arthrotomy.  Ablation  of  projectile. 
Curetting  of  bone  parts.  Total  closure  and  imme- 
diate active  mobilization. 

The  next  day  movements  were  well  executed.  But 
gaseous  gangrene,  invaded  the  wound  of  the  calf 
and  popliteal  space.  The  joint,  although  com- 
municating with  this  wound  was  then  re-opened 


with  an  abundant  flow  of  purulent  serosity  con- 
taining staphylococci,  diplococci  and  some  rod-like 
bacilli. 

Case  8.  D.,  Albert.  Shell  wound  of  right  knee. 
Projectile  embedded  in  tibial  plateau  pushing  into 
the  articulation. 

The  suppuration  continued' abundant  for  several 
weeks.  Movements  were  continued  without  inter- 
ruption and  became  more  and  more  extensive  in 
spite  of  great  apathy  on  the  patient's  part.  At  in- 
tervals there  was  retention  with  immediate  diminu- 
tion of  mobility  and  rise  in  temperature. 

After  4  months,  the  arthrotomy  wounds,  which 
had  been  partly  sutured,  were  almost  cicatrized. 
Movements  were  integrally  preserved  and  the 
muscles  remain  in  excellent  state  (Figs.  61  to  70). 

Operated  upon  15  hours  after  injury.  External 
arthrotomy.  Evacuation  of  a  large  quantity  of 
seropurulent  fluid.  Ablation  of  projectile;  owing  to 
time  elapsed  since  injury  wound  is  left  largely  open. 

Mobilization  was  commenced  4  hours  after  opera- 
tion. Flexion  to  right  angle.  Complete  extension 
Fluid  found  sterile  at  first.  The  next  day  it  con- 
tained.  staphylococci.  After  some  days,  the  pus 
being  very  thick  and  the  evacuation  being  insuffi- 
cent,  an  internal  arthrotomy  was  added.  Strepto- 
cocci were  now  found  in  the  pus. 

Abundant  suppuration  persisted  3  months;  then 
subsided.  During  all  this  time  movements  were 
easy  and  extended,  except  when  there  was  some 
retention,  always  attended  by  pain,  temperature, 
and  diminution  of  mobility. 

At  present  moment  cicatrization  is  not  yet  com- 
plete. There  are  still  some  streptococci.  Articular 
moblization  is  perfect  and  the  musculature  is  in 
excellent  condition  (Figs.  71  to  82). 

Case  9.  M.,  Joseph.  Shell  wound  of  left  leg  with 
commiriutive  fracture  of  fibula,  cleansing  and 
scrupulous  clearing  of  fracture  area.  Infection  of 
wound.  Abundant  suppuration.  Purulent  tracts 
toward  the  foot. 

Five  weeks  after  injury  the  infection  spread  to 
the  tibiotarsal  articulation.  Staphylococcic  pu- 
rulent arthritis.  External  arthrotomy.  Wound 
left  completely  open.  Immediate  active  mobilization. 

During  8  to  10  days  the  articular  suppuration  was 
abundant  and  temperature  remained  high.  Then  the 
secretion  began  to  diminish  as  well  as  the  fever. 

At  present,  3  months  after  injury  and  about  2 
months  after  the  beginning  of  the  purulent  arthritis, 
the  wound  is  cicatrized.  The  movements  and  the 
musculature  are  normal  (Figs.  Ss  and  84). 


BRAASCH-OLSON:    ROENTGENOGRAPHIC  DIAGNOSIS  RENAL  TUBERCULOSIS    555 


ROENTGENOGRAPHIC  DIAGNOSIS  IN  RENAL  TUBERCULOSIS^ 

By  W.  F.  BRAASCH,  M.D.,  and  F.  A.  OLSON,  M.D.,  Rochester,  Minnesota 

From  the  Mayo  Clinic,  Section  on  Urology  and  the  Mayo  Foundation 


SEVERAL  articles  have  appeared  in 
European  literature  in  recent  years 
concerning  the  value  of  roentgeno- 
graphic  findings  in  the  diagnosis  of  renal  tuber- 
culosis. Probably  the  most  comprehensive 
of  these  is  one  written  by  Burchard  who  has 
made  a  thorough  review  of  previous  liter- 
ature on  the  subject.  In  this  country  the 
method  has  had  only  limited  use,  and  its 
importance  does  not  seem  to  have  been 
appreciated  by  American  observers.  Articles 
referring  to  the  subject  have  been  published 
by  Krotoszyner  and  by  one  of  the  writers 
(Braasch). 

The  roentgenographic  data  in  renal  tuber- 
culosis are  regarded  of  such  importance  at  the 
Mayo  Clinic  that  it  is  a  rule  to  make  a 
complete  roentgenographic  examination  of 
the  urinary  tract  in  every  case  in  which  renal 
tuberculosis  is  suspected.  The  frequency  with 
which  positive  data  may  be  obtained  in  the 
roentgenogram  is  evidenced  by  the  fact  that 
in  the  years  1916  and  191 7,  131  patients  were 
operated  on  for  renal  tuberculosis,  and  roent- 
genographic examination  of  the  urinary 
tract  had  been  made  of  all.  Of  this  number 
positive  shadows  suggestive  of  renal  tuber- 
culosis were  found  in  thirty  patients,  a  per- 
centage of  22.  It  may  be  stated,  therefore, 
that  approximately  one  out  of  five  patients 
with  renal  tuberculosis  will  have  positive 
roentgenographic  data  of  definite  diagnostic 
value.  Such  data  are  of  particular  value  in 
conditions  as  follows: 

1.  When,  because  of  the  contracted  con- 
dition of  the  bladder  or  impassable  stricture 
of  the  ureter,  the  cystoscopic  findings  are 
inadequate. 

2.  When  the  cystoscopic  findings  are  not 
typical  of  renal  tuberculosis. 

3 .  When  the  clinical  findings  are  not  sugges- 
tive of  renal  tuberculosis  or  of  any  involve- 
ment of  the  urinary  tract,  as  may  occur  with 
a  closed  tuberculous  pyonephrosis. 

4.  In  the  presence  of  bilateral  renal  tuber- 
culosis when  the  typical  shadows  frequently 
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render  cystoscopy  or  further  clinical  examina- 
tion unnecessary. 

The  roentgenographic  shadows  are  caused 
by  the  deposit  of  calcium  in  the  tuberculous 
area  and  may  assume  a  variety  of  forms.  To 
one  who  has  had  considerable  experience  in 
roentgenographic  interpretation,  such  shad- 
ows will  have  characteristics  that  are  usually 
recognized.  They  may  be  differentiated  from  a 
stone  shadow  by  (i)  the  variability  in  its 
density,  as  the  shadow  is  irregularly  concen- 
trated in  different  portions,  (2)  by  a  shadow  of 
lesser  density  throughout  than  that  usually 
observed  with  stone,  and  (3)  by  its  irregular 
and  indefinite  outline.  The  calcareous  area 
may,  however,  simulate  the  shadow  of  a 
renal  stone  in  every  particular,  and  it  may 
be  quite  impossible  to  differentiate  it  without 
further  clinical  data.  The  same  is  true  of 
renal  stones  that  are  occasionally  seen  of  such 
consistency  that  the  shadow  will  be  fully  as 
irregular  and  hazy  in  outline  as  a  typical 
tuberculous  shadow.  It  may  be  said,  however, 
that  approximately  75  per  cent  of  tuberculous 
renal  shadows  may  be  recognized  as  such  in 
the  roentgenogram. 

On  resection  of  the  kidney,  an  examination 
of  the  areas  casting  shadows  in  the  roentgen- 
ogram will  show  a  considerable  variability  in 
the  nature  of  the  calcareous  deposit.  Usually 
two  definite  types  are  recognizable,  namely, 
actual  deposits  of  lime  encrusting  the  ends 
of  the  calyces,  and  caseated  areas  containing  a 
sufficient  deposit  of  calcium  to  cast  a  shadow. 
Tuberculous  shadows  may  be  roughly  classi- 
fied under  three  groups:  (i)  multiple  scat- 
tered small  areas,  (2)  single  or  a  few  localized 
areas  of  one  centimeter  or  more  in  diameter, 
and  (3)  large  irregular,  diffuse  areas  involving 
either  a  large  portion  or  the  entire  kidney. 

In  the  first  group  the  small  scattered  areas 
are  generally  caused  by  lime  deposits.  They 
are  occasionally  seen  singly,  and  appear  as 
elongated,  irregular  faint  streaks,  or  as 
multiple  punctate  areas,  scattered  over  a 
large  portion  of  the  kidney,  usually  in  one  of 
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the  poles.  Unless  the  renal  area  in  the 
roentgenogram  is  carefully  examined  such 
areas  may  easily  be  overlooked. 

The  second  group  representing  single  or 
several  isolated  areas  of  concentrated  cal- 
careous deposit  is  the  type  most  easily  con- 
fused with  stone.  The  shadows  are  usually 
of  several  varieties:  (i)  a  shadow  of  irregular 
outline  with  a  consistency  dimmer  than  that 
seen  with  renal  stone  and  varying  in  size  from 
I  to  3  or  4  centimeters;  (2)  a  shadow  charac- 
terized by  great  irregularity  in  its  consistency 
and  outline,  somewhat  resembling  filigree 
work;  and  (3)  definite  shadows  with  a  density 
and  contour  suggestive  of  stone.  The  size 
of  the  shadow  in  no  way  indicates  the  extent 
of  the  tuberculous  lesion.  A  shadow  of  only  a 
centimeter  or  two  in  diameter  may  be  present 
in  a  tuberculous  lesion  involving  the  entire 
pole  or  even  the  complete  kidney. 

The  third  group  is  characterized  by  large, 
regular  rounded  shadows  of  variable  density 
in  their  various  portions.  As  a  rule,  on  section, 
the  kidney  is  of  a  putty-like  consistency  in  the 
area  which  causes  the  shadow.  It  is,  however, 
impossible  to  say  from  the  appearance  of 
such  caseated  areas  whether  or  not  a  shadow 
will  be  present  in  the  roentgenogram.  In  two 
caseated  areas  of  similar  appearance  one  may 


cast  a  shadow  and  the  other  none  at  all. 
Occasionally  the  calcium  deposit  is  so  slighl 
that  a  soft  diflfuse  shadow  will  be  seen  oidyon 
careful  plate  reading,  and  it  may  be  easily 
confused  with  similar  shadows  cast  by  the 
bowel. 

Shadows  caused  by  complete  caseation  ol 
the  kidney  are  most  striking.  They  may  as- 
sume the  outline  of  a  complete  cast  of  the 
kidney  and  are  usually  irregularly  lobulated. 
The  shadow  may  vary  in  density  in  different 
portions  of  the  kidney,  some  of  which  may  be 
so  dim  as  to  be  scarcely  discernible  while 
others  may  be  definitely  and  strikingly  out- 
lined. Occasionally,  with  complete  or  ex- 
tensive calcification,  the  calcium  deposit  may 
be  so  slight  that  the  X-ray  simulates  thai  of 
accentuated  normal  renal  outline,  and  it  may 
be  difficult  to  determine  whether  or  not  it  is 
an  actual  pathologic  shadow. 

Actual  renal  stone  formation  is  rare  in 
tuberculous  kidney.  When  it  does  occur  it  is 
generally  a  phosphatic  stone,  formed  in  a 
localized  abscess  with  necrosis  and  secondary 
infection.  We  have  observed  this  in  several 
cases.  Stone  formation  in  the  opposite  kidney 
in  cases  in  which  a  tuberculous  kidney  bad 
been  removed  occurred  in  but  two  instances 
that  came  under  our  observation.  One  patient 
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Typical     "filigree"    shadow    belonging 


passed  a  small  renal  calculus  from  his  i 
ing  kidney  two  years  after  the  other  kidney 
had  been  removed  for  tuberculosis.  It  may 
be  inferred  that  primary  stone  formation  is 
unusual  in  patients  with  renal  tuberculosis. 

Extrarenal  shadows.  Calcareous  deposits  of 
the  kidney  may  be  confused  with  renal  stone. 
They  must  also  be  differentiated  from  various 
extrarenal  shadows  which  frequently  appear 
in  the  roentgenogram.  The  most  common 
cause  of  confusion  is  the  deposits  in  glands 
situated  in  the  perirenal  tissues.  Calcified 
tissues  situated  in  the  pleura,  subdiaphrag- 
matic and  retroperitoneal  areas  are  especially 
likely  to  cast  shadows  closely  simulating 
intrarenal  calcification.  Next  to  be  considered 
is  the  possible  confusion  of  shadows  caused 
by  substances  in  the  bowel.  These  may  be 
readily  identified,  however,  by  disappearance 
or  change  in  position  while  subsequent  roent- 
genograms are  being  made.  Gall-stones  may 
also  occasionally  cast  a  shadow  which  will 
closely  simulate  renal  tuberculosis. 

Ureteral  shadow.  Calcareous  deposit  may 
occur  with  tuberculosis  in  the  ureter,  although 
less  frequently  than  in  the  kidney.  When  it  is 
present  a  considerable  portion  of  the  ureter, 
usually  the  lower  portion,  is  involved.  The 
shadow  may  be  several  centimeters  or  more 


in  length  and  outline  the  dilated  ureter  to 
a  greater  or  less  extent.  The  shadow  is 
caused  either  by  calcareous  deposits  in  the 
thickened  wall  of  the  ureter  or  by  intra- 
ureteral  calcareous  deposits.  Such  deposits 
are  generally  accompanied  by  similar  casea- 
tion in  the  kidney.  Considerable  peri-ureter- ' 
itis  may  accompany  this  calcification  of  the 
ureteral  wall.  The  periureteral  infiltration 
together  with  the  thickened  ureter  will  often 
cause  a  tumor-mass  which  can  easily  be  pal- 
pated on  rectal  or  vaginal  examination.  Often 
calcified  glands  in  the  bony  pelvis  will  cast 
shadows  suggestive  of  either  stone  or  tuber- 
culous deposit  in  the  lower  ureter.  They, 
however,  usually  occur  with  no  chnical 
evidence  of  tuberculosis  in  the  urinary  tract  or 
other  portions  of  the  body,  and  are  therefore 
of  no  diagnostic  significance. 

Calcareous  deposits  in  the  prostate  gland. 
Occasionally  calcium  deposits  secondary  to 
tuberculosis  in  the  prostate  gland  cause 
roentgenographic  shadows  suggestive  of  pros- 
tatic stone.  Although  the  clinical  findings 
should  differentiate  the  two  conditions,  a 
chronic  healed  tuberculous  infection  may  be 
overlooked. 

Renal  outline.  Interpretation  of  the  outline 
of  the  kidney  itself  in  the  roentgenogram  is 
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not  of  much  practical  value.  Some  observers 
have  claimed  that  irregularity  of  outline  of  a 
tuberculous  kidney  may  be  demonstrated  in 
the  unaided  roentgenogram.  However,  the 
possibilities  of  error  are  so  great  that  these 
data  are  not  to  be  relied  on.  It  is  well-known 
that  bowel  contents,  the  outline  of  surround- 
ing organs,  change  in  position  of  the  kidney, 
etc.,  cause  factors  which  interfere  seriously  with 
accurate  interpretation  of  the  renal  outline. 
Occasionally,  as  Casper  has  stated,  the  out- 
line of  a  greatly  hypertrophied  kidney  on  the 
opposite  side  of  a  tuberculous  shadow  may  be 
of  value  in  indicating  hypertrophy  subsequent 
to  destruction  of  the  diseased  kidney.  How- 
ever, one  would  be  loath  to  remove  a  definite- 
ly tuberculous  kidney  without  further  proof 
to  demonstrate  that  the  hypertrophied  kidney 
is  otherwise  normal. 

Bilateral  involvemertl.  Roentgenographic 
evidence  of  renal  tuberculosis  may  be  of  value 
in  determining  the  existence  of  bilateral  in- 
volvement or  that  the  patient  is  otherwise  in- 
operable. With  shadows  of  definite  tubercu- 
lous calcification  present  in  both  kidney  areas, 
cystoscopic  and  further  clinical  investigation 
is  usually  unnecessary.  It  must  be  remem- 
bered, however,  that  bilateral  renal  tubercu- 
losis may  exist  even  though  a  tuberculous 


shadow  may  be  found  only  in  one  kidney 
area.  This  is  particularly  true  with  a  chronic 
tuberculous  infection  in  one  kidney,  and  a 
recent  involvement  of  the  other.  If  the  blad- 
der is  in  such  a  state  that  it  is  impossible  to 
make  a  satisfactory  cystoscopic  examination, 
a  shadow  of  calcification  in  one  kidney  area 
might  be  of  considerable  diagnostic  value. 
This  is  illustrated  in  conditions  as  foUows: 
(i)  when  the  healthy  kidney  has  been  cathe- 
terized  and  it  is  Impossible  to  find  or  cathe- 
terize  the  other  side;  (a)  when  neither  meatus 
is  found  but  the  patient's  general  condition, 
and  the  renal  functional  tests  indicate  the 
existence  of  one  healthy  kidney;  and  (3I 
when  evidence  of  disease  is  found  in  the  kid- 
ney that  is  catheterized,  and  there  is  a  shadow 
of  calcification  in  the  kidney  which  cannot  be 
catheterized. 

Pyelography.  A  common  source  of  error  in 
diagnosis  is  the  confusion  of  shadows  caused 
by  renal  stone  and  by  tuberculosis.  The 
clinical  findings  may  be  identical.  At  opera- 
tion instead  of  finding  the  expected  stone 
and  performing  a  lithotomy  the  surgeon  will 
be  called  on  to  do  a  nephrectomy  for  tuber- 
culosis. Although  the  cystoscopic  and  labor- 
atory findings  will  usually  identify  the  tuber- 
culous shadow  occasionally  they  too,  will  fail- 
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Fig.  7.   Outline  of  a  completely  caseated  kidney,  Gro 


In  the  identification  of  such  shadows,  as  well 
as  of  renal  infection  of  a  doubtful  nature, 
pyelography  will  frequently  afford  valuable 
information  by  demonstrating  the  pathologic 
changes  in  the  pelvic  and  ureteral  outline 
peculiar  to  tuberculosis. 

The  changes  in  the  pelvic  outline  regarded 
as  characteristic  of  tuberculosis  consist  of  one 
ormoreof  the  following:  (i)  irregular  inflam- 
matory dilatation  of  the  pelvis,  (2)  areas  of 
cortical  necrosis,  and  {3)  stricture  in  the 
ureter. 

Inflammatory  dilatation  of  the  pelvis  as  the 
result  of  tuberculosis  in  its  early  stages  is 
largely  confined  to  the  calyces.  The  dilatation 
is  differentiated  from  ordinary  inflammatory 
dilatation  by  the  greater  irregularity  in  out- 
line of  the  calyces  and  by  the  variability  of 
degree  of  dilatation  among  the  different 
calyces.  A  peculiarity  often  noted  is  marked 
dilatation  at  the  uretero-pelvic  juncture. 

When  the  process  is  advanced,  so  as  to 
cause  necrosis  of  the  renal  parenchyma 
adjacent  to  the  calyces,  the  pelvic  outline 
becomes  irregular  and  indistinct  to  a  variable 
degree.  When  the  necrotic  areas  are  confined 
to  one  or  two  calyces  the  outline  of  the  latter 
will  have  a  moth-eaten  appearance  at  the 
apices,  and  the  pyelographic  medium  is  visible 


as  a  hazy  shadow  extending  into  the  parenchy- 
ma. When  the  necrotic  process  is  advanced, 
it  may  either  assume  irregular  forms  scattered 
through  the  parenchyma  or  it  may  coalesce 
to  form  a  large  irregular  sac. 

Occasionally   the   outline   of   the   necrotic 
area  is  apparently  detached  from  the  pelvis, 


.    Calcification  of  the  lower  portion  of  a  tuber- 
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Fig.  lo.  Calcification  of  tuberculosis  whicii  occurs  in 
the  prostatic  gland. 

or  connected  with  it  by  a  narrow  isthmus. 
When  the  area  of  necrosis  is  confined  largely 
to  the  cortex  and  is  not  directly  communicat- 
ing with  the  pelvis,  the  pelvic  outline  may 
occasionally  become  contracted  in  a  manner 
resembling  certain  forms  of  pyelonephritis. 

As  a  result  of  the  infective  process  in  the 
kidney,  inflammatory  dilatation  of  the  ureter 
will  follow  and  may  be  demonstrated  in  the 
ureterogram.  Should  the  ureteral  mucosa 
become  ulcerated,  however,  and  a  stricture 
ensue,  mechanical  dilatation  may  also  be 
present.  Ureteral  dilatation  resulting  from 
tuberculous  stricture  in  the  ureter  may  be 
confused  with  that  resulting  from  a  benign 
stricture,  or  obscure  Uthiasis.  If  the  clinical 
and  cystoscopic  findings  are  insufficient  with 
which  to  identify  the  lesion,  pyelography  will 
usually  demonstrate  abnormahty  in  the  pelvic 
outline  that  is  suggestive  of  tuberculosis. 

The  cystograra  may  also  occasionally  be  of 
diagnostic  value.  This  is  particularly  true 
when  it  is  impossible  to  find  either  one  or  both 
meatus.  The  bladder  outline  will  be  variably 
contracted  and  usually  more  in  one  half  of  the 
bladder.  The  demonstration  of  a  dilated 
ureter  by  making  a  cystogram  with  the  patient 
in  the  Trendelenburg  position  is  suggestive  of 
renal  involvement  on  that  side.   Demonstra- 


Fig.  II.  Pyelogram  showing  inflammatoiy  dilatation 
and  necrosis  of  calyces,  which  occurs  in  tutierculosis. 

tion  of  a  widely  dilated  internal  bladder 
sphincter  and  posterior  urethra  in  the  pres- 
ence of  a  severe  cystitis  is  also  suggestive  of 
tuberculosis. 

CONCLU.SIONS 

I.  The  value  of  roentgenographic  diag- 
nosis of  renal  tuberculosis  does  not  appear  to 
be  fully  appreciated. 

i.  Routine  roentgenography  in  every  case  in 
which  there  is  evidence  of  infection  in  the 
urinary  tract  is  adviasble. 

3.  Shadows  may  be  found  in  approximately 
20  per  cent  of  patients  with  renal  tuberculosis. 
Such  shadows  may  require  the  aid  of  cysto- 
scopic data  in  their  interpretation. 

4.  Positive  evidence  of  tuberculosis  may 
be  obtained  by  this  method  when  all  other 
clinical  data  fail,  and  when  cystoscopic 
examination  is  impossible. 

5.  Shadows  due  to  renal  tuberculosis  may 
be  arranged  into  three  definite  groups. 

6.  Caseated  areas  in  the  ureter  and  pros- 
tate may  also  be  outlined. 

7.  Pyelography  is  occasionally  valuable 
(i)  in  the  identification  of  renal  infections  of 
doubtful  nature  and  (2)  in  the  identification 
of  doubtful  shadows  in  the  renal  area. 

8.  The  cystogram  may  also  give  data  of 
value  (Figs.  i-ii). 
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ACUTE  INTESTINAL  OBSTRUCTION  FOLLOWING  APPENDECTOMY 

By  ANTHONY  H.  HARRIGAN,  M.D.,  New  York 

Aiaodate  Visiting  Soiveon,  Fordham  Hospital 


DESPITE  the  development  of  greater 
profidency,  postoperative  intestinal 
obstruction  occurs  sufficiently  often 
to  warrant  occasional  discussion.  Acute  in- 
testinal obstruction,  secondary  to  appendec- 
tomy, is  one  phase  of  the  general  topic  de- 
manding critical  attention,  as  to  the  manner 
of  causation  and  production.  It  is  a  demon- 
stration that  the  last  word  has  not  been  said 
concerning  appendicitis,  despite  the  volumin- 
ous literature  existing  on  the  subject,  a  fact 
evident  to  those  engaged  in  active  surgical 
service,  where  the  mortaUty  of  acute  appen- 
dicitis is  still  a  matter  of  serious  concern. 

The  special  point  in  the  discussion  is  the 
prevention  of  the  condition.  An  analjrsis  of 
the  methods  of  treatment,  merely  detailing 
one  aspect  of  the  general  subject  of  intestinal 
obstruction,  would  not  f)ermit  so  practical 
treatment  of  the  question,  as  an  investiga- 
tion of  the  manner  of  production  of  the  ob- 
struction. It  will  not  be  necessary  to  analyze 
the  personal  cases  herein  reported  regar(fing 
the  special  lesions  produced  in  each  instance 
for  the  specific  causes  can  be  obtained  from  a 
general  reading  of  the  Uterature.  Certain  dis- 
tinct mechanisms,  however,  come  to  mind  at 
once.  I  refer,  particularly,  to  the  r61e  played 
by  the  omentum,  and  that  taken  by  adhes- 
sions.  The  omentimi,  owing  to  its  migratory 
nature  in  abdominal  inflammation,  may  con- 
tract a  firm  adhesion  to  an  organ,  especially, 
the  tube  or  uterus,  producing,  as  a  result,  a 


sling  or  hammock  over  or  beneath  which  an 
intestinal  loop  may  be  constricted.  If  the 
omentum  is  lax  or  loose,  intestinal  occlusion 
does  not  occur.  On  the  other  hand,  if  the 
omentum,  from  any  cause  becomes  taut,  for 
example,  from  elevation  of  the  transverse 
colon  or  from  a  twist  or  torsion  in  the  omen- 
tum itself,  it  acts  as  a  tightly  drawn  string 
playing  on  the  face  of  the  intestinal  loop. 
When  the  obstruction  acts  intermittently, 
there  results,  secondary  to  strangulation, 
transudation  into  the  peritoneal  cavity.  An 
omental  band,  from  anatomical  reasons,  is 
more  likely  to  obstruct  the  small  than  the 
large  intestine.  A  history  of  a  previous  ab- 
dominal operation  adds  a  confusing  element. 
Pelvic  operations,  performed  at  a  period 
when  peritom'zation  of  pedicles  and  raw  sur- 
faces was  not  generally  practiced,  furnish 
nimierous  instances  of  postoperative  intes- 
tinal obstruction,  due  to  bands,  adhesions 
and  false  Ugaments. 

The  artificial  and  experimental  production 
of  adhesions  lends  itself  readily  to  a  study  of 
their  prevention.  A  review  of  the  histology 
of  the  peritoneum,  however,  fails  to  bring 
out  any  vital  points.  There  exists,  no  doubt, 
a  distinctive  peculiarity  of  the  mesothelial 
cell  which  favors  its  proliferation.  Also,  the 
lymphatic  current  of  the  peritoneiun,  of 
which  so  httle  is  known,  may  be  important. 
The  tendency  of  the  peritoneimi  to  agglu- 
tinate, appears  as  a  reaction  to  irritation. 
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physical  or  chemical.  It  is  a  primary  and 
characteristic  manifestation  of  a  cell,  and, 
in  this  instance,  is  an  indication  of  a  defen- 
sive mechanism.  The  mere  presence  of  the 
operator's  fingers  may,  occasionally,  be  suffi- 
cient to  produce  adhesions.  On  the  other 
hand,  a  prolonged  operation,  with  consider- 
able handling  and  manipulation  of  the  intes- 
tine, may  occasion  no  essential  change  in  the 
peritoneiun.  The  extent  of  the  infection  ap- 
pears negUgible.  A  gangrenous  appendicitis, 
associated  with  diflFuse  peritonitis,  may  lead 
to  no  discernible  sequelae;  whereas,  an  inter- 
val appendectomy,  with  a  minimum  amount 
of  peritoneal  contact  may  rapidly  produce 
proliferative   changes  and  band  formation. 

There  are  individuals,  in  whom  a  tremen- 
dous degree  of  intestinal  matting  may  exist, 
without  the  slightest  personal  discomfort  or 
objective  indication.  In  a  young  married 
woman,  who  came  under  my  observation  at 
St.  Francis  Hospital,  I  opened  the  abdomen 
with  the  intention  of  correcting  a  retroverted 
uterus,  the  main  and  sole  symptoms  being 
backache.  At  operation,  there  was  found  an 
intestinal  matting  and  agglutination,  almost 
indescribable  in  its  complexity.  In  a  word,  it 
is  evident  there  exist  compensatory  mechan- 
isms which  overcome  the  stenosing  effects 
of  these  knots  and  twists.  Doubtless,  this  is 
associated  with  the  degree  and  vigor  of  the 
peristalsis,  but  the  physiology  of  the  intestinal 
movements  is  still,  in  many  respects,  a  closed 
chapter. 

In  the  past,  the  subject  of  postoperative 
obstruction  has  been  largely  discussed  from 
the  point  of  view  of  the  effect  of  drainage. 
There  is  no  question  regarding  the  objection- 
able reaction  of  abdominal  drainage.  It  is 
manifest  that  a  foreign  body  left  in  the  peri- 
toneal cavity  must  inevitably  act  as  an  irri- 
tant. Not  only  its  actual  presence,  but  the 
respiratory  movement  of  the  abdominal  wall 
and  the  peristaltic  activity  of  the  intestine, 
increase  the  deleterious  consequences  of  the 
drain.  This  point  having  been  imduly  em- 
phasized, has,  perhaps,  led  surgeons  to  show 
a  tendency  to  discard  drainage,  or,  at  least, 
to  reduce  it  to  a  minimiun.  A  few  years  ago, 
this  practice  became  almost  perilous  in  its 
consequences,  when  the  custom  to  close  the 


incision  in  acute  gangrenous  and  acute  sup- 
purative appendicitis,  with  small  amounts  of 
exudate,  became  general.  This  was  but  a 
natural  reaction  from  the  principle  of  so- 
called  sequestration,  when  large  quantities 
of  gauze  were  inserted  surroxmding  the  field 
of  operation.  The  gauze  was  permitted  to 
remain,  letting  the  house  surgeon  assume  the 
responsibility,  and,  incidentally,  the  censure 
for  its  removal.  This  method  of  drainage, 
aptly  called  taxidermy  by  a  facile  writer,  has 
been  discarded.  The  small  cigarette  drain, 
or  split  rubber  tube,  is  now  the  usual  method 
of  drainage.  It  is  easily  improvised,  and 
apparently,  causes  a  minimum  amount  of  peri- 
toneal reaction.  One  cannot  leave  this  phase 
of  the  question,  however,  without  speaking  a 
word  in  favor  of  gauze.  There  are  distinctive 
tjrpes  of  cases  in  which  gauze  drainage  is  in- 
dispensable; I  refer,  specifically,  to  those  in 
which  the  ligation  of  the  meso-appendix  is 
insecure  or  uncertain,  or  in  which  haemorrhage 
has  taken  place  during  the  delivery  of  the 
appendix.  Moreover,  gauze  drainage  is  im- 
peratively needed  in  the  cases  associated 
with  impending  gangrene  or  perforation  of 
the  caecum.  Through  its  capacity  to  stimu- 
late adhesions,  gauze  tends  to  localize  the 
infection. 

The  method  employed  of  treatment  of  the 
stump  —  simple  ligation  or  inversion  —  seems 
to  be  immaterial.  One  should  attain  a  degree 
of  asepsis  extreme  as  possible.  Any  extra- 
neous leakage  favors  the  development  of 
plastic  adhesive  peritonitis.  When  alcohol 
and  carbolic  acid  are  used  to  sterilize  the 
stump,  care  is  needed  to  prevent  accidental 
contact  of  the  solutions  with  the  intestine. 
Naturally,  in  a  case  demanding  drainage,  the 
element  of  peritoneal  irritation  and  reaction 
is  uncontrollable.  Here  the  sequelae  of  band 
formation,  intestinal  matting  and  kinking  are 
inevitable,  as  no  method  exists  which  en- 
tirely obviates  these  objectionable  end-re- 
sults. 

A  possible  cause  of  adhesion  formation  is 
suggested  in  the  widespread  use  of  iodine  in 
the  preliminary  sterilization  of  the  field  of 
operation.  It  is  known,  in  fact,  has  been  ex- 
perimentally proved,  that  iodine  is  a  perito- 
neal irritant.    The  intestine,  particularly,  the 
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small  intestine,  should  not  come  in  contact 
with  the  skin.  I  use  dry  laparotomy  pads  to 
wall  oflf  the  appendix.  They  are  more  apt  to 
maintain  their  position  when  spread  out  flat 
and  do  not  cnunple  to  form  a  ball-like  mass. 
They  preserve  a  dry  field  and  absorb  the  pus 
and  blood  with  greater  ease  and  rapidity. 
There  is  experimental  evidence  which  tends 
to  demonstrate  that  laparotomy  pads  soaked 
in  hot  solution  are  less  liable  to  create  intes- 
tinal adhesion;  but,  as  the  formation  of  intes- 
tinal adhesions  is  not  clearly  understood,  and 
subject  to  many  interpretations,  this  theoret- 
ical objection  may  be  overlooked. 

The  symptoms  of  acute  intestinal  obstruc- 
tion are  so  well-known,  that  it  is  needless  to 
repeat  them.  Of  course,  the  type  of  obstruc- 
•tion  considered  here,  is  the  purely  mechanical 
or  dynamic  type,  usually  due  to  a  band  or 
kink.  The  most  common  form  of  postopera- 
tive obstruction  is  concomitant  with  the  ex- 
tension of  the  infection  to  the  peritoneum. 
This  produces  the  most  intractable  t)^  of 
intestinal  paralysis.  The  underlying  pathol- 
ogy is  evident.  The  wall  of  the  intestine  is 
saturated  with  the  toxins  and  products  of  the 
bacteria.  As  a  result,  the  local  neuromuscu- 
lar mechanisms  are  poisoned  and  paralyzed. 
The  administration  of  powerful  cathartics, 
under  these  circumstances,  is  not  only  useless 
but  stupid.  There  is  a  rare  type  of  obstruc- 
tion, due  to  a  functional  paresis,  or,  perhaps, 
inhibition  of  the  intestinal  musculature. 
This  type  responds  readily  to  liberal  doses  of 
pituitrin.  Eserin  salicylate,  widely  heralded 
at  one  time  as  a  panacea,  is  an  uncertain  drug, 
and  moreover,  known  to  depress  the  circula- 
tion. I  have  seen  several  instances  when 
death  promptly  followed  its  use.  It  has  been 
stated  that  one  of  the  most  important  signs 
of  intestinal  obstruction  is  the  rise  in  the 
leucocyte  count.  In  order  to  estimate  proper- 
ly the  value  of  this  sign,  it  would  be  necessary 
to  have  the  blood  examination  before,  and  a 
daily  count  following,  operation.  In  a  busy 
hospital,  this  procedure  is  not  feasible.  More- 
over, as  the  blood  count  is  modified  by  so 
many  factors  incidental  to  an  operation,  as 
haemorrhage  and  infection,  its  significance  is 
susceptible  to  various  interpretations.  A 
bimanual  examination  aids  in  the  diagnosis. 


It  occasionally  happens  that  an  incarcerated 
or  strangulated  loop  may  fall  or  even  lie  in 
the  pelvis.  Bimanual  examination  then  dis- 
closes a  tense  cystic  swelling  behind  the  pos- 
terior fornix. 

Intestinal  obstruction  is  rarely  so  sudden 
in  onset  as  to  mimic  internal  haemorrhage. 
Yet  an  acute  strangulation  of  an  intestinal 
loop  may  cause  shock  and  collapse  so  severe 
as  to  suggest  the  diagnosis  of  internal  hemor- 
rhage. In  a  woman  who  had  been  operated 
on  by  a  colleague  for  chronic  appendicitis 
and  salpingitis,  strangulation  was  so  sudden 
that  severe  shock  took  place  at  once  and  col- 
lapse rapidly  supervened.  The  traditional 
symptoms  of  internal  hemorrhage  were  clear- 
ly simulated.  Yet,  at  operation,  I  found  no 
evidence  of  haemorrhage.  A  loop  of  ileum 
was  strangulated  beneath  a  pelvic  peritoneal 
band. 

Acute  obstruction  of  the  small  intestine, 
particularly,  when  the  obstructing  force  acts 
intermittently,  is  insidious  in  its  effects.  I 
have  found  it  hard  to  determine  the  intrinsic 
gravity  and  seriousness  of  the  condition.  The 
error  lies,  unquestionably,  in  underestima- 
tion. One  is  apt  not  to  intervene  until  the 
intestine  becomes  the  seat  of  infarcts.  The 
conclusion  is  unescapable  that  immediate 
operation  is  indicated.  Caution  must  be  ex- 
ercised in  calling  a  case  subacute  in  character. 

When  the  obstruction  takes  place  during 
convalescence,  the  question  arises  whether 
one  should  enter  the  abdomen  through  the 
original  incision.  If  this  incision  is  still  drain- 
ing, or  though  primarily  closed,  has  reopened 
from  infection,  the  new  incision  should  be 
placed  elsewhere;  otherwise  infection  may  be 
transmitted  to  the  central  abdomen  and  peri- 
tonitis rapidly  engendered.  Ample  room  is 
needed  to  deal  satisfactorily  with  the  lesion. 
Naturally,  if  a  short-circuiting  operation  is 
chosen,  generous  exposure  is  requisite.  If  a 
concomitant  pelvic  lesion  is  suspicioned,  the 
lower  extremity  of  the  right  rectus  incision  is 
curved  downward  and  inward,  forming  a  mod- 
ified hockey  stick  incision.  This  extension 
permits  a  larger  exposure  of  the  pelvic  organs 
and  grants  sufficient  freedom  for  the  proper 
operative  treatment  of  the  tubes.  If  the  dis- 
tention is  severe,  caution  is  exercised  in  divid- 


S64 


SURGERY,  GYNECOLOGY  AND  OBSTETRICS 


ing  the  peritoneiun,  for  the  intestine  may  be 
firaily  pressed  against  the  anterior  abdomin- 
al wall.  Onie  should  endeavor  to  avoid  evis- 
ceration, as  the  prolapse  of  the  distended  coils 
increases  the  likelihood  of  shock,  entails  ex- 
cessive manipulation,  and  favors  peritoneal 
infection.  Evisceration  is  distinctly  objec- 
tionable. It  is  a  positive  excitant  to  shock; 
in  point  of  fact,  nothing  produces  shock  so 
quickly  in  dogs,  as  evidenced  by  physiolo- 
gists in  experimental  animal  work.  In  order 
to  lessen  the  likeUhood  of  the  occurrence  of 
shock,  it  is  the  custom  to  cover  the  protruded 
intestinal  coils  with  towels  of  hot  saline  solu- 
tion. This  is  done  to  lessen  the  loss  of  heat; 
Though  this  step  is  necessary  under  these  cir- 
cumstances, it  introduces  the  principle  of 
wet  operating  which  is  so  productive  of  peri- 
tonitis. Moreover,  there  is  not  only  the  dan- 
ger of  losing  or  enclosing  towels  and  sponges, 
but  one  finds  that  constant  pressure  from  an 
assistant's  hands  is  needed  to  prevent  the 
intestine  from  sliding  from  the  abdominal 
wall.  A  short  primary  incision  decreases  the 
possibility  of  evisceration;  but,  a  generous 
use  of  laparotomy  pads,  rapidly  introduced, 
is  the  best  method  to  prevent  the  protrusion 
of  the  intestines. 

The  large  intestine  is  palpated  in  a  system- 
atic manner.  Beginning  with  the  caecum, 
the  examining  hand  passes  in  sequence  to  the 
flexures  and  ends  at  the  rectum.  This  is  a 
crucial  step.  The  large  intestine  is  not  easily 
mobilized,  and  can,  only  with  difficulty,  be 
brought  to  the  margin  of  the  incision  for  in- 
spection. It  is  essential,  however,  to  deter- 
mine definitely  the  state  of  the  sigmoid  and 
the  rectum.  The  technique  thus  outlined  is 
followed  when  the  small  intestine  is  dis- 
tended, for  this  inevitably  proves  that  the 
obstruction  is  at  a  lower  level.  When  a  loop 
of  small  intestine  is  seen,  collapsed  and  ribbon- 
like in  appearance,  the  operator  should  grasp 
and  follow  it  to  the  site  of  obstruction,  which 
must,  inevitably,  be  at  a  higher  level.  It  is 
difficult,  at  times,  to  know  whether  one  is 
passing  up  or  down  the  small  intestine.  This 
can  occasionally  be  determined  by  the  direc- 
tion and  inclination  of  the  mesentery,  for  the 
mesentery  of  the  small  intestine,  it  will  be  re- 
called, passes,  in  general,  from  above,  down- 


ward, and  to  the  right,  across  the  vertebral 
column.  If  the  surface  of  the  mesentery  can 
be  seen,  one  can  easily  determine  whether  a 
twist  or  a  torsion  is  present.  A  reddening  of 
the  peritoneimi  is  most  intense  at  the  site  of 
obstruction. 

In  the  simpler  cases  the  division  of  a  band 
or  the  releasing  of  a  kink  may  be  curative. 
On  the  other  hand,  these  minor  procedures 
may  not  be  sufficient  to  relieve  the  obstruc- 
tion, or  though  the  obstruction  is  relieved, 
distention  persists.  Following  the  surgical 
relief  of  an  obstruction  of  the  small  intestine, 
it  is  not  an  uncommon  experience  for  the 
patient  to  succxmib  with  s)rmptoms  indicative 
of  severe  toxaemia.  Despite  the  relief  of  ob-* 
struction,  the  complete  technical  success, 
and  the  evident  inmiediate  improvement,  a. 
complete  chajige  in  the  patient's  condition 
may  take  place  within  a  few  hours.  The  exact 
mechanism  underlying  this  form  of  postoper- 
ative death  is  not  accurately  understood.  The 
usual  explanation  is  that,  following  the  relief 
of  the  obstruction,  the  highly  toxic  material 
dammed  behind  the  obstruction  passes  quick- 
ly into  the  unobstructed  segment,  where  its 
rapid  absorption  causes  death.  It  is  still  a 
mooted  question  whether  the  cause  of  death 
is  chemical  or  bacterial. 

It  is  probable  that  active  processes  in  the 
wall  of  the  intestine  may  play  a  part  in  the 
mechanism.  In  operations  for  acute  obstruc- 
tion, involving  the  small  intestine,  it  is  a 
matter  of  general  observation  to  note  that 
the  segment  oral  to  the  point  of  obstruction 
is  usually  markedly  distended  and  the  color 
greatly  changed.  The  color,  as  a  rule,  is  a 
cherry  red,  or  perhaps,  dark  brown  or  black, 
according  to  the  degree  and  state  of  the  ar- 
terial or  venous  obstruction.  These  appear- 
ances are  in  marked  contrast  to  the  size  and 
color  of  the  aboral  intestine.  This  segment 
is  generally  collapsed,  resembling  a  flat  tape; 
it  is  pale  pink  in  color  and  void  of  contents. 
Keeping  these  two  diverse  conditions  in  mind, 
it  is  evident  that  when  the  obstruction  is  re- 
lieved, the  contents  of  the  oral  segment  pass 
rapidly  into  the  collapsed  bowel,  the  absorb- 
ing capacity  of  which  must  be  augmented. 
While  the  relief  of  the  obstruction  is  an  ad- 
vantage from  the  mechanical  view-point,  it 
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is  patent  that  a  possible  injury  may  result, 
in  that,  the  toxic  material  is  permitted  to 
flow  to  a  fresh  intestinal  surface,  where  ab- 
sorption is  rapid  and  fatal.  Thorough  post- 
mortem studies  are  needed  to  explain  these 
cases.  At  operation,  one  is  struck  with  the 
numerous  areas  of  dark  discoloration  on  the 
wall  of  the  distended  intestine.  It  is  possible 
that  these  represent  infarcts,  of  greater  or 
less  extent,  caused  by  an  obstruction  of  the 
mesenteric  arteries  and  veins.  From  the 
macroscopic  examination  of  the  intestine  at 
operation,  it  is  difficult  owing  to  lack  of  time 
to  decide  whether  this  infarct  is  arterial  or 
venous.  No  doubt  exists  that  these  lesions 
must  be  considered  as  possible  factors  in  the 
sudden  death  of  the  patient. 

The  occurrence  of  sudden  death  is  indeed  so 
striking  that  in  order  to  obviate  this  result, 
surgeons  have  advised  the  incision  and  drain- 
age of  the  distended  loop  before  the  relief  of 
constriction.  From  a  practical  view-point, 
the  procedure  is  not  always  easy  to  accom- 
plish. There  constantly  exists  the  danger  of 
accidental  contamination  of  the  peritoneum, 
during  the  process  of  emptying  a  coil.  A 
short-circuiting  operation,  might,  conceiv- 
ably, eliminate  the  danger  of  rapid  absorp- 
tion, provided  the  anastomosis  was  made  to 
some  part  of  the  colon,  for  this  part  of  the  in- 
testine appears  to  possess  inherent  means  of 
defense  against  bacterial  and  toxic  absorp- 
tion, a  function,  no  doubt,  acquired  through 
heredity,  or  explained  by  the  fact  that  the 
toxic  material  is  more  quickly  evacuated.  It 
is  in  this  connection  that  the  operation  of 
ileocolostomy  is  available. 

The  terminal  ileum,  if  the  site  of  adhesions, 
is  apt  to  present  a  characteristic  appearance. 
The  last  few  feet  of  the  intestine  are  folded  in 
a  more  or  less  continuous  pleated  manner,  the 
individual  arms  of  the  pleat  being  compara- 
tively short.  It  is  manifest  that  the  matted 
condition  should  remain  untouched  and  no 
attempt  be  made  to  disentangle  the  tortuous 
loops.  An  elaborate  dissection  would  inevi- 
tably lacerate  the  intestine  or  injure  a  mesen- 
teric vessel.  Any  operative  manipulation 
would  expose  the  patient  to  the  dangers  of 
peritonitis  and  haemorrhage.  If  these  accidents 
were  of  moment,  a  resection  would  be  indi- 


cated. Moreover,  a  dissection  of  the  adhe- 
sion would  prove  valueless,  for,  within  a  few 
hours,  the  process  of  agglutination  would 
recur,  resulting  perhaps,  in  a  form  of  adhe- 
sion more  complicated  than  the  original 
state.  No  attempt,  therefore,  should  be  made 
to  dissect  extensive  adhesions  of  the  terminal 
ileum.  Another  procedure  must  be  employed. 
In  the  operation  of  ileotranscolostomy,  there 
exists  an  ideal  technical  procedure  for  obstruc- 
tion of  the  lower  ileum,  due  to  a  matted, 
twisted  or  adherent  ileum.  The  prevention 
of  toxaemic  absorption  and  the  necessity  of 
avoiding  an  extensive  dissection  of  the  ter- 
minal ileiun  present  the  two  main  indications 
for  a  short-circuiting  operation. 

Ileotranscolostomy  signifies  the  union  of  the 
terminal  ileum  to  the  beginning  of  the  trans- 
verse colon.  The  indication  for  this  operation 
is  furnished  by  an  insuperable .  obstruction 
located  in  the  terminal  ileum,  the  caecum,  or 
the  ascending  colon.  It  obviates  the  perfor- 
mance of  an  enterostomy  or  a  caecal  fistula. 
An  enterostomy,  though  highly  recommended 
by  eminent  surgeons,  makes  no  general  ap- 
peal. It  is,  admittedly,  a  makeshift.  I  refer, 
specifically,  to  the  disadvantages  accruing 
from  the  irritation  of  the  skin  and  the  loss  of 
nutritive  fluids  in  a  patient  already  weakened 
and  debilitated.  The  main  objection  consists 
in  the  uncertain  technique.  To  secure  the  in- 
testine to  the  margin  of  the  peritonetun,  is 
merely  to  invite  the  development  of  peritoni- 
tis. To  draw  the  loop  outside  the  abdomen, 
means  a  secondary  operation,  possibly  a  re- 
section. To  find  and  verify  the  lower  ileum 
requires  considerable  han(Uing.  In  my  ex- 
perience, opening  of  the  bowel  has  caused 
collapse  of  but  a  few  feet  of  intestine.  Per- 
sonally, I  have  discarded  this  practice,  for  its 
so-called  advantages  appear  purely  chimer- 
ical. The  operation  can  be  easily  performed 
through  a  right  rectus  incision.  As  a  rule, 
the  ileum,  at  a  point  about  six  inches  from  the 
ileocaecal  valve,  can  be  apposed  without  un- 
due tension  or  traction,  to  the  first  one-third 
of  the  transverse  colon.  It  will  be  recalled, 
in  this  connection,  that  the  transverse  colon 
is  exceedingly  mobile,  and  that  the  weight 
of  the  attached  omentum  acts  as  a  downward 
pulling  force.    The  ileum,  at  two  points,  is 
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united  with  linen  traction  sutures  to  a  lon- 
gitudinal band  of  the  transverse  colon.  It  is 
often  difficult  during  the  performance  of  an 
operation  for  intestinal  obstruction,  from  dis- 
tention of  the  intestine,  accurately  to  deter- 
mine the  location  of  the  small  intestine, 
selected  to  be  op)ened.  Naturally,  if  the  band 
selected  is  the  jejunum,  or  upper  part  of  the 
ileum,  there  will  exist  grave  danger  to  the 
patient  from  malnutrition  and  exhaustion, 
caused  by  the  loss  to  the  body  of  nutritive 
fluids. 

In  order  to  prevent  the  escape  of  the  intes- 
tinal contents,  occlusion  is  obtained  by  the 
use  of  gauze  tapes.  Though  intestinal  hold- 
ing clamps  with  blades  ensheathed  in  rubber 
tubing  are  widely  used  for  this  purpose,  in- 
creasing experience  proves  that  they  are 
cumbersome  and  inconvenient,  particularly 
during  the  necessary  turning  and  manipula- 
tion of  the  intestine.  Moreover,  they  have  a 
tendency  to  slip  and  are  difficult  to  apply 
with  the  proper  degree  of  pressure.  On  the 
other  hand,  gauze  tapes  are  usually  avail- 
able, but,  if  not,  can  be  quickly  improvised. 
They  are  easily  applied.  With  a  blunt  nose 
haemostat,  the  mesentery  is  pierced  close  to 
the  intestinal  border,  the  jaws  of  the  clamp 
are  partially  opened,  and  a  thin,  flat  tape 
passed  through  the  hole.  The  tape  is  tied 
with  a  simple  bow-knot  which  permits  its 
ready  release. 

The  anastomosis  is  of  the  antiperistaltic 
type.  In  order  to  make  an  isoperistaltic  anas- 
tomosis, it  is  necessary  to  turn  the  ileum 
in  a  direction  the  reverse  of  its  normal  course. 
This  step,  consequently,  would  occasion  a 
twist  in  the  mesentery,  and  possibly  cause 
an  interference  of  the  circulation  of  the  mes- 
enteric vessels.  Moreover,  there  is  a  prob- 
ability that  so  extreme  a  torsion  would  favor 
the  occurrence  of  volvulus.  The  technique 
of  the  suture  is  the  same  as  that  of  a  lateral 
anastomosis.  The  method  suggested  by 
William  J.  Mayo,  for  posterior  gastrojejunos- 
tomy, is,  perhaps  the  best.  The  omentum, 
fortunately  favorably  placed,  may  be  util- 
ized in  the  protection  of  the  suture  line.  By 
disposing  it  in  front  of  the  suture  line,  at 
the  completion  of  the  anastomosis,  consid- 
erable security  is  granted. 


In  a  young  man  with  acute  intestinal  ob- 
struction, caused  by  an  occluding  carcinoma 
of  the  caeciun,  I  performed  an  anastomosis, 
with  inmiediate  relief,  between  the  ileum 
and  the  transverse  colon.  Several  weeks  fol- 
lowing, intermittent  attacks  of  abdominal 
pain  hastened  the  secondary  operation  for 
the  removal  of  the  growth,  which  oi>eration 
I  had  hoped,  in  order  to  improve  nutrition, 
to  postpone  for  a  longer  period.  At  this  sec- 
ondary operation,  a  large  mass  of  the  small 
intestine  was  found  herniated  to  the  right, 
beneath  the  loop  passing  to  the  colon  for  the 
anastomosis.  The  reduction  was  simple  and 
did  not  interfere  with  the  subsequent  resec- 
tion of  the  caecum  and  ascending  colon.  The 
accident  demonstrated,  however,  the  need  to 
obUterate  any  potential  opening  in  the  peri- 
toneum, in  the  performance  of  a  lateral  an- 
astomosis (short-circuiting)  operation.  It 
will  be  recalled  that  Arbuthnot  Lane  expe- 
rienced a  similar  difficulty  in  his  op)eration  of 
ileosigmoidostomy,  which  to  overcome,  the 
small  intestine  is  entirely  eviscerated,  in  or- 
der to  suture  its  mesentery  to  that  of  the 
descending  colon.  A  remedy  consists  in  approx- 
imating and  suturing  the  ascending  colon, 
or  hepatic  flexure,  to  the  anastomosing  loop. 
In  case  of  a  subsequent  resection  of  the  caecum 
and  the  ascending  colon,  the  outer  end  of 
the  transverse  mesocolon  may  be  directly 
united  to  the  divided  mesentery  of  the  ileum. 

Appended  are  the  author's  personal  cases. 
Case  5  is  inserted  because  of  its  close  rela- 
tionship from  a  technical  view-point. 

Case  i.  Acute  intestinal  obstruction  caused  by 
a  band  strangulating  the  lower  ileum.  Appendec- 
tomy two  years  previous.  J.  P.,  age  i6,  admitted 
with  the  diagnosis  of  acute  intestinal  obstruction, 
December  24,  1913;  discharged  January  10,  1914- 
Two  years  ago  the  appendix  was  removed  at  an- 
other hospital.  The  present  illness  began  three  days 
ago  with  severe  abdominal  pain,  situated  mainly 
in  the  right  lower  quadrant.  There  was  vomiting 
and  obstipation.  The  abdomen  was  slightly  dis- 
tended. There  was  a  soft  mass  in  the  right  Uiac 
fossa.  The  scar  of  a  previous  right  rectus  incision 
could  be  seen.  Immediate  operation.  A  right  rectus 
incision  disclosed  an  intestinal  obstruction  of  the 
lower  ileum.  The  distal  end  of  the  ileum  was  pur- 
ple in  color,  thickened  and  distended.  The  mesen- 
tery was  greatly  swollen  and  presented  several  lacer- 
ations. A  band,  2^  inches  long  and  ^  inches  wide 
passed  between  the  caecum  and  the  parietal  peri- 


HARRIGAN:   ACUTE  INTESTINAL  OBSTRUCTION  AFTER  APPENDECTOMY    567 


toneum.  The  ileum  was  strangulated  by  this  band. 
The  band  was  ligated  and  divided.  Hot  towels 
applied  to  the  ileum  quickly  restored  the  circula- 
tion. The  abdominal  wall  was  closed  in  layers. 
Primary  union.   Recovery. 

Case  2.  Acute  intestinal  obstruction  of  the 
ileum  following  appendectomy.  Ileocolostomy. 
Recovery.  M.  H.,  female,  age  19,  admitted,  Aug- 
ust 18,  1914.  Discharged,  September  26,  1914. 
Eleven  months  previous  to  admission  an  appen- 
dectomy was  performed  for  acute  appendicitis. 
The  ligation  method,  with  cauterization  of  the 
stump  with  phenol  and  alcohol,  was  used.  The  pa- 
tient remained  in  the  hospital  16  days.  Primary 
union.  Discharged  cured.  Since  this  operation 
she  has  been  perfectly  well,  until  about  two  weeks 
before  admission,  when  she  experienced  severe  and 
constant  pain  in  the  abdomen.  One  week  before  ad- 
mission constipation  was  marked,  cathartics  and 
enemas  failing  to  give  relief.  She  vomited  several 
times  each  day,  and  on  the  day  of  admission,  faecal 
vomiting  was  noted.  On  examination,  symptoms 
of  grave  toxaemia  were  detected.  The  pulse  was 
exceedingly  rapid  and  the  abdomen  distended.  No 
visible  peristalsis;  no  mass  felt.  Operation  on  Aug- 
ust 18,  1914.  Right  rectus  incision.  The  small  in- 
testine was  found  greatly  distended.  Many  ad- 
hesions existed  around  the  terminal  ileum.  An  at- 
tempt was  made  to  separate  these  adhesions,  but 
was  abandoned  because  of  the  technical  difficulty. 
A  free  loop  of  the  ileum,  immediately  above  the 
area  of  the  adhesions  was  anastomosed  to  the  trans- 
verse colon.  The  abdomen  was  closed  with  through- 
and-through  sutures.  The  postoperative  course  was 
smooth  until  on  August  24,  sixteen  days  following 
operation,  when  nausea  and  constant  vomiting  be- 
gan. The  following  day  the  abdomen  became  dis- 
tended and  the  bowels  could  not  be  moved.  On  the 
26th,  the  vomiting  was  constant,  the  abdomen  dis- 
tended, and  the  pain  severe.  The  patient  improved 
slightly  the  following  two  days.  An  X-ray  showed 
an  obstruction  of  the  small  intestine  in  the  afferent 
loop.  A  secondary  operation  was  performed  Aug- 
ust 29,  1914.  The  anastomosis  was  found  in  an  ex- 
cellent condition.  A  portion  of  the  transverse  colon 
was  adherent  to  the  small  intestine,  close  to  the  anas- 
tomosis. The  adhesion  was  divided  and  the  ob- 
struction relieved.  Wound  resutured.  Primary 
union.  Discharged  cured. 

Case  3.  Acute  appendicitis  with  spreading  peri- 
tonitis. Appendectomy.  Acute  intestind  ob- 
struction. Enterostomy.  Death.  S.  T.,  age  26, 
admitted,  November  20,  19 14",  died,  November  29, 
1 9 14.  The  present  illness  began  with  severe  pain 
in  the  abdomen  two  days  previous  to  admission. 
She  has  had  two  former  attacks,  one  six  months 
ago,  and  one  two  months  ago.  On  examination, 
there  were  found  the  typical  symptoms  of  acute 
appendicitis.  A  mass  was  felt  in  the  right  lower 
quadrant.  An  intermuscular  incision.  The  appendix 
was  about  three  inches  long,  gangrenous  and  per- 
forated at  the  tip.  There  was  considerable  free  pus 


with  a  marked  faecal  odor.  The  patient  did  not  do 
so  well.  The  pulse  increased  in  rapidity,  became 
small,  and  the  patient  vomited  constantly.  On 
November  28,  the  distention  was  great,  the  obstipa- 
tion complete,  and  the  vomiting  profuse.  Imme- 
diate operation.  Median  incision.  A  kink  was 
found  in  the  ileum  about  six  inches  from  the  caecum. 
The  kink  was  relieved  by  dividing  numerous  adhe- 
sions. As  complete  stasis  of  the  upper  bowel  ex- 
isted, an  enterostomy  was  done.  The  patient  died 
twenty-four  hours  foUowing  operation. 

Case  4.  Acute  appendicitis  with  abscess.  Drain- 
age operation.  Acute  intestinal  obstruction,  from 
two  constricting  bands.  Ileotranscolostomy.  Re- 
covery. J.  B.,  admitted,  November  20,  191 6,  dis- 
charged, February  2,  191 7.  Has  had  several  pre- 
vious attacks.  The  patient  was  well  up  to  nine  days 
prior  to  admission.  The  pain  in  the  abdomen  has 
become  generalized,  radiating  to  the  right  iliac 
fossa.  The  patient  has  vomited  three  times.  No 
obstipation.  On  examination,  there  was  felt  in  the 
right  iliac  fossa,  a  dense  globular  mass.  Dullness 
could  be  elicited  over  the  same  area.  There  was 
considerable  pain  on  palpation.  Pelvic  examination 
was  negative.  Right  rectus  incision.  An  appendic- 
ular cavity  containing  foul  pus  was  entered.  The 
appendix  was  not  sought  as  it  formed  part  of  the 
wall  of  the  abscess.  The  cavity  was  packed  with 
plain  gauze  and  the  abdominal  incision  partially 
closed  in  layers.  The  patient  did  well  for  four  days. 
On  the  £fth,  the  abdomen  showed  marked  distention 
and  hiccoughs  appeared.  The  symptoms  continued 
several  days  and  were  finally  relieved  by  colonic 
irrigation.  The  wound  edge,  however,  was  widely 
opened.  Twenty  days  following  operation,  disten- 
tion and  pain  and  visible  peristalsis  were  noted.  It 
was  evident  that  symptoms  of  obstruction  were 
present.  Operation  on  December  15,  1916.  Median 
incision.  Small  intestine  greatly  distended,  es- 
pecially the  jejunum  and  upper  portion  of  ileum. 
A  band,  ]/i  inch  thick,  was  ligated  and  divided.  A 
second  band  was  found  and  cut.  The  lower  portion 
of  the  ileum  was  collapsed.  In  the  right  iliac  fossa 
there  were  dense  adhesions  between  the  ileum  and 
the  caecum.  A  distended  loop  of  small  intestine  was 
isolated  and  anastomosed  to  the  transverse  colon. 
The  abdominal  wall  was  closed.  An  intravenous 
injection  was  given  on  the  table.  The  patient  made 
a  slow  but  a  constant  recovery.  Discharged,  cured, 
February  2,  191 7. 

Case  5.  Volvulus  of  caecum  with  Jackson's  mem- 
brane. Ileotranscolostomy.  Later  resection  of  the 
caecum,  ascending  colon  and  ileum.  Age  31,  ad- 
mitted to  hospital  August  7,  1913.  Family  and  per- 
sonal history  negative.  The  present  illness  began 
with  severe  cutting  pain  in  the  right  side  of  the  ab- 
domen, and  vomiting.  On  admission  to  the  hospital, 
a  mass  could  be  felt  in  the  right  lower  quadrant; 
rigidity  of  the  recti  and  dullness  on  percussion,  in 
the  right  iliac  fossa.  Temperature  99.4.®  Pulse  80. 
Ether  narcosis.  Exploratory  laparotomy.  A  large 
cystic  mass  was  felt  occupying  the  right  iliac  region 
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and  the  upper  part  of  the  pelvis.  At  first,  it  appeared 
like  an  ovarian  cyst  with  a  twisted  pedicle.  On 
closer  examination,  the  csecum,  the  ascending  colon, 
and  the  terminal  ileum  were  found  intimately  bound 
together  and  rotated  in  a  longitudinal  direction;  in 
other  words,  a  partial  volvulus.  On  closer  examina- 
tion a  membrane  was  found  which  passed  down 
over  the  caecum,  covering  and  enclosing  the  appendix. 
This  membrane  also  passed  down  over  the  terminal 
ileum.  An  attempt  was  made  to  free  the  ileum  by 
dissecting  the  adhesions  but  it  was  given  up  for  fear 
of  wounding  the  small  intestine.  A  short-circuiting 
operation  was  done.  The  ileum  was  divided;  the 
oral  end  closed  with  four  layers  of  sutures  and  a 
lateral  anastomosis  made  with  the  beginning  of  the 
transverse  colon.  The  aboral  ileum  was  closed  and 
lightly  sutured  to  the  lower  end  of  the  incision.  No 
tension  or  dragging  was  necessary  in  order  to  bring 
the  ileum  to  the  colon.  Uneventful  recovery  took 
place.  On  August  21,  the  ascending  colon,  the 
caecum,  and  terminal  ileum  were  removed  in  one 
mass.    Complete  recovery. 

Case  6.  This  patient  had  been  ill  thirty-six 
hours  before  admission,  with  the  classical  symptoms 
of  acute  appendicitis.  Operation  August  14,  1918. 
A  short  right  rectus  incision  revealed  a  moderately 
inflamed  appendix.  It  was  removed  by  the  ligation 
method  and  cauterization  of  the  stump  with  phenol 
and  alcohol.  The  post-operative  course  was  smooth 
until  the  fourth  day,  when  severe  abdominal  pain 
occurred.  The  pain  rapidly  increased  in  intensity 
and  vomiting  took  place.  Enemata  were  without 
result.  In  view  of  the  presence  of  severe  abdominal 
pain,  vomiting  and  complete  obstipation,  an  im- 
mediate operation  was  performed.  A  loop  of  ileum 
w$is  found  adherent  to  the  caecum.  The  adhesion 
was  divided  and  the  intestine  liberated.  Uneventful 
recovery. 

Case  7.  A  young  married  woman  had  had  an 
appendectomy  done  the  year  before.  A  right  rectus 
incision  had  been  used.  The  method  of  treatment 
of  the  stump  was  not  ascertained.  The  patient 
complained  of  severe  abdominal  pain.  There  seemed 
to  be  an  element  of  hysteria  present  but  the  attend- 
ing neurologist.  Dr.  Joseph  Byrne,  reported  that  he 
believed  the  pain  to  be  of  organic  origin.  Opera- 
tion, February  2,  19 18,  revealed  a  loop  of  the  ileum 
adherent  to  the  parietal  peritoneum.  Uneventful 
recovery. 

Case  8.  Mr.  F.,  age  35,  admitted  to  St.  Francis 
Hospital,  December  27,  191 8.  He  was  operated  on 
seven  years  ago  in  Bellevue  Hospital  for  acute, 
suppurative  appendicitis.  Drainage  was  evidently 
employed,  for  the  appendix  scar  is  broad.  For  the 
past  six  months  he  has  suffered  from  gastric  symp- 
toms. Complains  of  pain  after  eating.  No  history 
of  the  vomiting  of  blood.  Present  illness:  Today, 
he  was  taken  suddenly  ill  with  severe  and  agonizing 
abdominal  pain  and  vomiting.  The  pain  is  referred 
to  the  central  part  of  the  abdomen.  The  patient 
appears  pale  and  weak.  The  condition  looks  as  if 
it  were  perforation  of  a  duodenal  ulcer,  or  a  secondary 


obstruction  due  to  the  previous  operation.  The 
abdomen  is  rigid.  Immediate  operation.  Right 
rectus  incision.  A  small  amount  of  clear  fluid  es- 
caped from  the  peritoneal  cavity.  The  transverse 
colon  and  the  caecum  were  contracted  and  empty 
A  loop  of  the  small  intestine  brought  up  was  empty. 
A  second  loop  was  greatly  distended  and  contained 
fluid.  The  surface  of  the  intestine  presented  numer- 
ous areas  of  dark  discoloration.  Diagnosis:  Acute 
intestinal  obstruction.  In  the  region  of  the  pre- 
vious operation,  a  thin  band  was  found,  which 
passed  from  the  parietal  peritoneum,  in  the  reigion 
of  the  scar,  upward  and  inward,  to  the  convex  bor- 
der of  an  intestinal  loop.  This  band  compressed 
and  completely  obstructed  a  second  loop  of  smaU 
intestine.  The  band  was  divided  and  excised.  The 
abdomen  was  dosed  without  drainage.  Primary 
union.  Discharged  cured. 

Case  9.    A  young  woman  age  30,  single,   ad- 
mitted  to   Fordham   Hospital,   March    18,     191Q. 
An  appendectomy  had  been  performed,  May,  191 S. 
No  drainage  employed  at  that  time.       Since  the 
operation,  she  has  suffered  from  more  or  less  ab- 
dominal pain  and  constipation.       March   17,   she 
was  taken  suddenly  ill  with  severe  abdominal  pain. 
located  in  the  right  lower  quadrant.   She  had  been 
constipated  for  two  days  previous  and  had  vomited 
several  times  during  the  day.      On  admission,  the 
patient  presented  a  right  rectus  incision,  about  three 
inches  long.    The  abdomen  was  distended  and  there 
was  more  or  less  rigidity,  particularly,  in  the  lower 
half  of  the  right  rectus.    A  point  of  extreme  tender- 
ness   was    situated    immediately    over    the    scar. 
Temperature  normal.    Diagnosis:    Acute  intestinal 
obstruction.    Immediate  operation.    Ether  narcosis. 
Right  rectus  incision,  four  inches  long,  one  inch  inter- 
nal to  the  old  scar.    Upon  opening  the  abdomen,  clear 
fluid  escaped  in  a  large  amount.      A  loop  of  small 
intestine  projected  itself  at  once  into  the  wound. 
It  was  distended  and  filled  with  gas  and  fluid.      At 
the  same  time,  a  second  loop  of  small  intestine, 
completely  collapsed,  appeared  in  the  lower  angle 
of  the  incision.    It  was  evident  by  the  marked  dif- 
ference in  the  appearance  of  the  two  loops  of  intes- 
tine, that  a  complete  obstruction  existed.     Upon 
pidling  gently  on  the  collapsed  intestine  the  ob- 
struction was  reached.    This  was  caused  by  a  loop 
of  the  small  intestine  being  firmly  adherent  to  the 
parietal  peritoneum,  immediately  behind  the  old 
incision.    The  point  of  adhesion  was  about   iX 
inches  long  and  attached  to  the  convex  border  of 
the  intestine,  in  a  direction  corresponding  to  the 
long  axis  of  the  intestine.    Separation  of  this  ad- 
hesion tore  slightly  the  peritoneal  coat  of  the  bowd. 
This  laceration  was  repaired  with  two  layers  of 
interrupted  linen.       Further  examination  revealed 
a  thickened  band  passing  from  the  caecum  to  the 
parietal  peritoneum.    This  band  was  at  least  three 
inches  long  and  appeared  to  be  an  extension  of  an 
appendix  epiploica.    Ligation  and  excision  of  the 
band.    Closure  of  the  abdomen  without  drainage. 
Complete  recovery  and  discharge. 
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THE  functioning  result  of  prostatectomy 
niay  candidly  be  stated  as  good  in  by 
far  the  majority  of  cases.  The  occasion- 
al instance  in  which  this  is  not  so  may  be  due 
to  one  or  more  of  several  reasons.  The  two 
chief  factors  that  should  be  considered  in 
explanation  of  unsatisfactory  function  after 
prostatectomy  are:  (i)  the  incomplete  re- 
moval of  the  obstruction,  and  (2)  the  too 
extensive  trauma  to  adjacent  parts  incident 
to  removal  of  the  hypertrophied  lobes.  In 
this  latter  group  the  resulting  condition  of  the 
sphincteric  fibers  about  the  vesical  orifice  and 
posterior  urethra  may  be  considered. 

The  part  played  by  the  internal  or  vesical 
sphincter  and  the  external  or  urethral  sphinc- 
ter has  long  been  a  subject  of  much  diversity 
of  opinion.  It  is  only  during  recent  years 
that  sufficient  evidence  has  been  brought  forth 
to  establish  definitely  which  normally  con- 
stitutes the  closing  muscle  of  the  bladder. 
Finger  ( i )  has  consistently  maintained  that  the 
internal  sphincter  is  far  too  weak  a  muscle 
to  withstand  the  pressure  of  urine  and  prevent 
its  escape  from  a  distended  bladder.  Likewise 
Ultzman  (2)  and  Guyon  (3)  have  shared  the 
same  opinion,  i.e.,  that  the  vesical  or  internal 
sphincter  gives  away  under  marked  bladder 
distention  and  that  the  posterior  urethra 
virtually  becomes  a  part  of  the  bladder  cavity; 
at  this  juncture  the  external  sphincter  or 
compressor  urethrae  muscle  forms  the  closing 
point  of  the  bladder.  Rehfish  (4),  on  the  other 
hand,  was  one  of  the  first  to  point  out  that  the 
action  of  the  external  sphincter  is  really  very 
slight.  In  his  experiments  he  placed  a  catheter 
in  the  prostatic  urethra  of  an  individual  with 
a  distended  bladder  (beyond  the  external 
sphincter)  and  obtained  no  urine.  When  the 
patient  voided,  urine  came  both  through  and 
around  the  catheter  and  on  stopping  all  urine 
ceased  to  flow.  From  this  observation  he 
concluded  that  the  internal  or  vesical  sphincter 
was  the  normal  closing  muscle  of  the  bladder. 
The  method  of  studying  the  bladder  outline  by 
means  of  collargol  cystograms  first  introduced 


by  Voelcker  and  Lichtenberg  (5)  has  done 
much  to  settle  our  views  as  to  which  muscle 
normally  forms  the  true  urinary  sphincter. 
The  above  observers  found  that  in  the  normal 
bladder  the  shadow  is  always  sharply  de- 
lineated as  an  uninterrupted  segment  of  a 
circle  and  no  collargol  escapes  beyond  the 
internal  vesical  sphincter  into  the  posterior 
urethra  even  with  a  greatly  distended  bladder. 
The  subsequent  work  of  Leedham-Green  (6), 
Barringer  and  MacKee  (7),  Uhle  (8),  Hyman 
(9) ,  and  others  have  amply  confirmed  this  view. 
At  the  present  time  it  is  generally  accepted 
that  the  internal  sphincter  marks  the  normal 
closing  point  of  the  bladder. 

In  prostatectomy  whether  by  the  suprapub- 
ic  or  perineal  route  there  is  always  the  possi- 
bility of  a  certain  amount  of  trauma  to  the 
sphincteric  fibers  about  the  bladder  orifice  and 
posterior  urethra.  This  is  of  varying  extent 
dependent  upon  the  size  of  the  prostatic 
lobes  removed,  upon  the  care  exercised  in  their 
enucleation  and  also  upon  the  method  of 
prostatectomy,  i.e.,  suprapubic  or  perineal. 
Some  observers,  notably  Wallace  ( 10) ,  go  so  far 
as  to  state  that  in  marked  hypertrophy  the 
adenomatous  mass  sometimes  works  its  way 
through  and  distends  the  sphincter  to  such  a 
degree  as  to  render  it  probably  useless.  If 
that  is  true  the  vesical  sphincter  is  atonic  in 
certain  extreme  cases  even  before  operation  is 
undertaken.  Regarding  the  fate  of  the  vesical 
sphincter  after  operation,  Squier  (11)  is  of  the 
opinion  that  the  internal  sphincter  remains 
intact  and  soon  contracts  to  its  normal 
caliber.  Speaking  of  the  loss  of  urinary  control 
after  prostatectomy  Hagner  and  Fuller  (12) 
state  that  the  subject  is  a  debatable  question 
but  is  unquestionably  due  to  the  destruction 
of  the  muscle  at  the  neck  of  the  bladder 
(internal  sphincter),  in  the  prostatic  urethra 
or  in  the  membranous  urethra.  Hyman  has 
recently  given  us  a  very  conclusive  study  of 
the  resulting  changes  at  the  bladder  outlet 
following  suprapubic  prostatectomy  by  means 
of  collargol  cystograms.    In  a  series  of  38 
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Fig.  I.  Case  i.  Both  lateral  lobes  are  hypertrophied. 
the  right  more  that  the  left.  There  is  also  some  enlarge- 
ment of  the  middle  lobe. 

Fig.  3-  Case  2.  The  middle  lobe  is  enlarged.  The  left 
lateral  lobe  shows  only  moderate  hypertrophy  and  the 
right  very  little. 


Fig-  5-  Fig-  7- 

Fig.  5.  Case  j.  Both  lateral  lobes  are  markedly  en- 
larged with  margins  somewhat  irregular.  The  middle  por- 
tion is  also  enlarged  and  continuous  with  the  lateral  lobe=. 

Fig.  ;.  Case  4.  Slight  median  enlargement  Iform 
of  a  bar)  with  also  a  definite  hypertrophy  of  both  buial 
lobes. 


Fig.  2.  Fig.  4. 

Fig.  i.  Case  I,  roentgenogram  No.  608.  Cystogram 
taken  three  weelts  after  operation  shows  the  bladder  outline 
round  with  margins  regular.  The  vesical  ori&re  is  regular 
and  shows  no  dilatation  of  the  internal  sphbcter.  Residual 
urine  o;  bladder  capacity  400  cubic  centimeters. 

Fig.  4.  Case  2,  roentgenogram  No.  sj^-  Cystogram 
taken  three  and  a  half  weeks  after  operation.  Tlie  bladder 
shadow  is  rounded,  and  somewhat  irregular.  The  bladder 
orifice  is  normal  with  no  dilatation  of  the  internal  sphincter. 
Residual  urine  o;  bladder  capacity  475  cubic  t      ' 


cases  he  found  that  28  showed  two  distinct 
cavites  after  operation,  the  bladder  cavity 
and  continuous  with  it  the  one  from  which 
the  prostatic  adenoma  was  removed.  In 
these  cases  the  external  sphincter  marked  the 
closing  point  of  the  bladder.  Of  the  remaining 
10  cases,  a  few  showed  a  very  slight  funnel 
formation  and  the  rest  no  change  from  the 
normal.  He  states  that  the  internal  sphincter 
has  been  destroyed  by  operation  or  its 
function  so  impaired  that  it  could  not  have  had 
any  effect  in  retaining  the  fluid  in  the  bladder. 
From  Hyman's  study  it  is  readily  seen  that 
though  the  internal  or  vesical  sphincter  is 
destroyed  in  the  majority  of  cases  of  suprapub- 
ic prostatectomy,  still  no  incontinence  follows. 


Fig.  fi.  Fig.  8. 

Fig.  6.  Case  3.  roentgenogram  No.  sSj.  Cystogrun 
taken  three  and  one  half  weeks  after  operation.  The  blad- 
der outline  is  rather  wider  than  normal.  The  prostatic 
ori&ce  is  regular,  no  dilatation  of  internal  sphincter. 
Residual  urine  o;  bladder  capacity  100  cubic  centimeters. 

Fig.  8.  Case  4,  roentgenogram  No.  530.  Cystogram 
taken  four  weeks  after  operation.  The  bladder  outline  is 
normal.  The  orifice  is  normal  and  shows  no  dilaCation  of 
the  internal  sphincter.  Residual  urine  a;  bladder  capadly 
.J  75  cubic  centimeters. 

Vet  under  normal  conditions  this  same  veacal 
sphincter  is  the  muscle  which  holds  the  urine 
in  the  bladder.  Occasionally  we  meet  with  an 
individual  that  has  continued  incontinence 
following  the  above  type  of  operation.  Our 
only  explanation  for  this  is  that  in  removing  the 
hypertrophied  lobes  an  unwarranted  amount 
of  trauma  has  been  done  to  the  posterior 
urethra,  i.e.,  its  involuntary  musculature,  in 
addition  to  permanently  injuring  the  interna! 
sphincter.  These  involuntary  muscles  of  the 
posterior  urethra  composed  of  two  layers,  an 
inner  longitudinal  and  an  outer  circular. 
innervated  by  branches  from  the  prostatic  and 
cavernous  plexus,  inferior  mesenteric  ganglion 
and  ganglia  of  the  sympathetic,  the  same  as 
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Fig.  9.  ,■  ■  Fig.  II.       . 

FJK'  <)■  Case  5.  Both  lateral  lobes  are  enlarged.  The 
middle  portion  is  definitely  lobular  as  shown  by  the  cleft 
between  it  and  the  left  lateral  lobe. 

Fig.  11.  Case  6.  Marked  right  lateral  lobe  enlarge- 
ment. The  left  lateral  is  moderately  enlarged  with  only 
slight  increase  in  size  of  the  middle  lobe. 


Fig.  13.  Fig.  15. 

Fig.  13.  Case  ;.  Moderate  enlargement  anteriorly 
with  very  slight  involvement  of  the  lateral  lobes.  The 
middle  portion  is  definitely  hypertrophied. 

Fig.  15.  Case  8.  Definite  middle  lobe  hy|)er(rophy 
with  practically  no  involvement  of  the  lateral  areas. 


Fig.  10.  Fig.  13. 

Fig.  10.  Case  5,  roentgenogram  No.  605.  Cystogram 
taken  five  weeks  after  operation  shows  the  bladder  shadow 
round  with  margins  slightly  irregular.  In  the  region  of  the 
prostatic  orifice  the  shadow  is  normal  and  shows  no 
dilatation  of  the  internal  sphincter.  Residual  urine  o; 
bladder  capacity  375  cubic  centimeters. 

Fig.  12.  Case  6,  roentgent^ram  No.  58S.  Cystogram 
taken  four  months  after  operation.  The  bladder  outline  is 
somewhat  larger  than  normal  and  pyramidal  in  shape.  The 
vesical  orifice  is  regular  and  shows  no  dilatation  of  the 
internal  sphincter.  Residual  urine  o;  bladder  capacity  300 


Fig,  r 
Fig.  14.   Cose  7. 


Fig.  16. 


the  internal  sphincter  itself,  unquestionably 
exert  a  very  definite  supporting  action  to  the 
functionofthevesicalsphincter  (13).  Not  every 
case  of  suprapubic  prostatectomy  has  a  per- 
manently dilated  vesical  sphincter  as  was 
shown  by  Hyman.  We  know  this  must  be  so 
also  from  an  occasional  complete  occlusion  of 
the  internal  vesical  orifice  following  supra- 
pubic enucleation  as  has  been  reported  by 
Gordon  (i4),Denslow  (15)  and  others,  and  as 
has  been  once  observed  by  the  writer.  In  this 
complication  the  mucous  membrane  in  its 
growth  bridges  over  the  internal  orifice  and 
completely  occludes  it  which  occurrence  is 
hardly  possible  with  a  permanently  dilated 
vesical  sphincter.    The  action  of  the  external 


itgenogram  No.  498.  Cystogram 
taken  five  months  after  operation.  The  bladder  shadow  is 
oval  in  outline,  with  lateral  margins  somewhat  irregular. 
The  vesical  orifice  is  normal  and  shows  no  dilatation  of  the 
internal  sphincter.  Residual  urine  o;  bladder  capacity  175 
cubic  centimeters. 

Fig.  16.  Case  8,  roentgenogram  No.  515.  Cystogram 
taken  six  months  after  operation.  The  bladder  outline 
is  somewhat  oval,  with  margin  regular.  The  vesical  orifice 
is  normal  and  shows  no  dilatation  of  the  internal  sphincter. 
Residual  urine  40  cubic  centimeters;  bladder  capacity  400 


sphincter,  a  purely  voluntary  muscle  and 
directly  under  the  control  of  the  will,  can  hard- 
ly be  accredited  with  the  power  of  remaining 
tonically  contracted  for  a  period  long  enough 
to  give  normal  urinary  continence.  The  meth- 
od of  removing  the  prostate  through  the  peri- 
neum, by  reason  of  the  approach  through 
incisions  in  the  posterior  lobe,  and  often- 
times its  successful  enucleation  without  rup- 
turing the  bladder  mucosa  at  all  seemed  to 
offer  possibilities  for  observations  on  the 
vesical  outlet  under  conditions  quite  different 
than  after  suprapubic  prostatectomy. 

For  the  purpose  of  this  study  25  cases  were 
obtained  from  the  clinic  of  the  James  Buchanan 
Brady  Urological  Institute.   The  recent  cases 
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Fig.  17.  Case  9.  Mostly  a  middle  lobe  hypertrophy 
with  moderate  enlargement  of  the  right  lateral.  Practi- 
cally no  left  lateral  lobe  involvement. 

Fig.  15.  Case  10.  Marked  middle  lobe  hypertrophy 
with  relatively  tittle  enlargement  of  either  lateral  lobe. 


Fig.  iS. 


Fig.  ; 


Fig.  21.  Case  11.  Somewhat  distorted  right  lateral 
lobe  hypertrophy.  The  middle  portion  is  slightly  elevated 
and  the  left  lateral  lobe  only  moderately  involved. 

Fig.  13.     Case  12.     Enlargement  of  both  lateral  lobe^ 

with  also  a  median  lobe  hypertrophy. 


? 

^ 


Fig.  16.  Case  g,  roentgenogram  No.  57a.  Cystogram 
taken  eight  months  after  operation.  The  bladder  shadow  te 
round  in  outline  with  margins  regular.  The  vesical  orifice 
is  normal  and  shows  no  dilatation  of  the  internal  sphincter. 

Fig.  20.  Case  10,  roentgenogram  No.  540.  Cystogram 
taken  seven  months  after  operation.  The  bladder  outline  is 
normal.  The  vesical  orifice  is  regular  and  shows  no  dilata- 
tion of  the  internal  sphincter.  Residual  urine  o;  bladder 
ca^city  375  cubic  centimeters. 

Fig.  13.   Case  ii,  roentgenogram  No.  607.    Cystogram 

were  obtained  during  the  convalescence  of  the 
patients  in  the  hospital.  The  older  cases  were 
taken  from  those  hving  near  by  and  the 
first  25  cases  thus  obtained  will  be  reported  in 
detail.  The  description  of  these  includes  the 
salient  points  in  the  rectal  examination  made 
by  one  of  the  staff  on  the  patient's  admission 
to  the  hospital,  recording  the  amount  of 
prostatic  hypertrophy  noted  per  rectum.  This 
is  supplemented  by  a  cystoscopic  examination 
and  study  of  the  prostate  intra vesic ally. 
In  these  examinations  a  cystoscope  giving  an 
inverted  image  was  used,  usually  the  Nitze 
photographic  model.  Only  the  descriptions  of 
the  prostate  itself  are  taken  from  the  records 
and  each  of  these  is  supplemented  by  a  draw- 
ing on  a  cystoscopic  chart  as  suggested  by 


Fig.  22.  Fig.  24. 

taken  ten  months  alter  operation,  shows  a  bladder  somewhat 
oval  with  margins  somewhat  uregular.  The  region  of  the 
vesical  orifice  is  smooth  and  shows  no  dilatation  of  the 
internal  sphincter.  Residual  urine  o;  bladder  capacity  325 
cubic  centimeters. 

Fig.  24.  Case  ii,  roentgenogram  No.  523.  Cystogram 
taken  eleven  months  after  operation.  The  bladder  outline 
is  normal.  The  vesical  orifice  b  regular  and  shows  no 
dilatation  of  the  internal  sphincter.  Residual  uriiK  o; 
bladder  capacity  300  cubic  centimeters. 

Young  {16)  made  at  the  time  of  examination 
graphically  to  represent  the  intravesical 
prostatic  hypertrophy.  The  normal  prostatic 
margin  is  here  outlined  in  diagonal  lines, 
while  the  superimposed  pathological  hyper- 
trophy is  recorded  in  black.  The  operation 
performed  in  every  casehas  been  Young's  (17) 
conservative  perineal  prostatectomy  done  by 
Young  or  one  of  his  staff.  This  operation  in 
brief  is  a  perineal  dissection,  through  an 
inverted  V  skin  incision,  the  patient  being 
placed  in  the  exaggerated  lithotomy  position. 
After  cutting  through  the  central  tendon  of  the 
perineum,  the  membranous  urethra  is  exposed, 
and  with  the  bulb  and  external  sphincter 
muscle  drawn  forward,  is  incised  on  a  sound 
previously  placed  in  the  urethra.   A  prostatic 
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Fig.  IS- 

Fig.  25.  Case  1$.  Globular  median  lobe  continuous 
nith  a  definite  right  lateral  lobe  h>-pertrophy.  The  left 
lobe  is  not  enlarged. 

Fig.  23.  Case  14.  "Collar"  type  of  hypertrophy 
including  both  lateral  lobes  joined  by  an  enlarged  middle 
lobe. 


Fig.  2(1.  Case  15.  Mostly  a  middle  lobe  enlargement 
with  no  enlargement  of  the  right  lateral  lobe  and  only 
slight  involvement  of  the  left  lateral  lobe. 

Fig.  31.  Case  16.  Globular  middle  lobe  with  slight 
hypertrophy  of  the  right  lateral  lobe.  The  left  lateral 
lobe  is  not  appreciably  enlarged. 


Fig.  26. 


l\. 


Fig.  26.  Case  13,  roentgenogram  No.  517.  Cystogram 
taken  thirteen  months  after  operation.  The  bladder  is 
round  in  outline  with  marfjins  regular.  The  vesical  orifice 
is  normal,  and  shows  no  dilatation  of  the  internal  sphincter. 
Residual  urine  o;  bladder  capacity  300  cubic  centimeters. 

Fig.  28.  Case  14.  roentgeni^ram  No,  511.  Cysti^ram 
taken  fourteen  months  after  operation.  The  bladder  is 
normal  in  outline.  The  vesical  ori&ce  b  regular  and  shows 
no  dilatation  of  the  internal  sphincter.  Residual  urine  o; 
bladder  capacity  22$  cubic 


tractor  is  then  placed  through  the  urethrotomy 
opening  into  the  bladder  and  with  this  the 
prostate  drawn  up  into  the  wound.  The 
rectum  is  then  pushed  back  and  the  prostate 
exposed  covered  only  with  the  anterior  layer 
of  the  fascia  of  Denonviilier,  Two  perpendicu- 
lar incisions  are  then  made  through  the  cap- 
sule and  posterior  lobe,  on  either  side  of  the 
mid  line,  avoiding  in  this  way  the  ejaculatory 
ducts.  Through  these  incisions  the  hyper- 
trophied  lateral  and  middle  lobes  are  enu- 
cleated. A  large  catheter  is  then  placed 
through  the  urethrotomy  wound  into  the 
bladder  and  the  lateral  cavities  of  the  prostate 
packed  with  gauze.  The  levator  ani  are  then 
brought  together  with  a  single  stitch  and  the 
skin  approximated. 


Fig.  30.  Fig.  3», 

Fig,  30.  Case  15,  roentgenogram  No.  563.  Cystogram 
taken  fourteen  months  after  operation,  shows  bladder  out- 
line normal  with  margins  irregular.  Region  of  vesical 
orifice  smooth,  no  dilatation  of  internal  sphincter.  Resi- 
dual urine  o;  bladder  capacity  400  cubic  centimeters. 

Fig.  32.  Case  16,  roentgenogtam  No.  544.  Cystogram 
taken  fifteen  months  after  operation  shows  bladder  outlines 
normal  with  prostatic  margin  smooth  and  there  is  no 
dilatation  of  the  intemaJ  sphincter.  Residual  urine  o; 
bladder  capacity  400  cubic  centimeters. 

In  every  case  is  noted  the  beginning  of 
interval  urination,  indicating  from  a  function- 
al standpoint  the  return  of  control  in  the 
internal  sphincter.  The  study  of  the  vesical 
orifice  was  made  in  these  cases  by  means 
of  cystograms  taken  some  time  subsequent  to 
operation,  i.e.,  three  weeks  to  thirteen  years. 
These  were  made  after  filling  the  bladder  with 
10  per  cent  thorium  solution  through  a 
catheter  as  recommended  by  Burns  (18)  and 
studying  the  bladder  outlines  and  particu- 
larly the  region  of  the  prostatic  orifice  for 
evidences  of  dilatation,  as  shown  by  the 
escape  of  the  thorium  solution  into  the  poste- 
rior urethra. 

Case  I.  G.  M.  G.— B.  U.  I.  No.  5237,  63-W. 
Complaint:   difficulty  it 
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Fig-  3S- 

formation. 


Fig  33  F^g- 

Case  17.  Definite  right  lateral  lobe  hyper- 
also  a  globular  middle  lobe.  No  appreciable 
of  the  left  lateral  lobe. 

Case  iS.  Hypertrophy  of  both  lateral  lobe! 
!s  are  joined  together  by  a  small  "median  bar" 


Fig.   37.     Case    ig. 
lateral  lobes  which  mm 
lobe  enlargement. 


Fig.  j4.  Case  17,  roentgenogram  No.  S73-  Cystogram 
taken  sixteen  months  after  operation  shows  bladder  outline 
normal  witb  margins  regular.    The  region  of  the  vesical 


Fig.  36.  Case  18,  roentgenogram  No.  675.  Cystogram 
taken  twenty  months  after  operation.  The  bladder  outline 
is  oval  and  regular.  The  region  of  the  vesical  orifice  is 
sharply  delineated  and  shows  no  evidence  of  dilatation  of 
the  internal  sphincter.  Residua!  urine  o;  bladder  capacity 
350  cubic  centimeters.  In  a  cystogram  of  this  patient 
taken  fourteen  months  after  operation  the  internal  sphinc- 
ter was  found  to  be  dilated.  See  roentgenogram,  Fig.  38, 
No.  508. 

Rectal  examinalioii.  The  prostate  is  considerably 
enlarged,  being  a  great  deal  broader  than  normal 
and  more  prominent  toward  the  rectum.  Its  long 
diameter  is  also  apparently  increased.  The  median 
furrow  is  very  shallow,  almost  obliterated.  The  right 
lobe  is  smooth,  everywhere  elastic,  there  being  no 
suspicious  areas  felt,  although  it  is  impossible  to 
reach  the  upper  limit.  The  left  lobe  is  somewhat 
irregular,  but  its  consistency  is  everywhere  elastic. 

Cystoscopy.  Residual  urine.  Retention.  Bladder 
capacity  300  cubic  centimeters.  Study  of  the 
prostatic  orifice  shows  a  shallow  cleft  a  little  to  the 
left  of  the  midline  anteriorly.  The  right  lateral  lobe 
is  quite  irregular  and  shows  some  intravesical  en- 
largement. It  is  continuous  with  a  fairly  enlarged 
median  which  obscures  practically  all  of  the  trigone. 


Fig.  38.  Fig-  4°- 

Fig.  3S.  Case  18,  roentgenogram  No.  508.  Cystogram 
taken  fourteen  months  after  operation.  The  bladder 
outline  is  oval  and  regular.  The  internal  sphincter  is 
dilated  and  posterior  urethra  b  funnel  shaped  as  shown  by 
the  escape  of  thorium  into  the  prostatic  urethra.  Re^duat 
urine  o;  bladder  capacity  315  cubic  centimeters.  A  later 
cystogram  of  this  patient  twenty  months  after  operation 
shows  the  internal  sphincter  tightly  closed,  demonstrating 
that  the  internal  orifice  may  return  to  normal  even  after 
a  considerable  interval  of  relaxation. 

Fig.  40.  Case  19,  roentgenogram  No.  5;5.  Cystogram 
taken  21  months  after  operation,  shows  bladder  outline 
oval  with  margins  regular.  Region  of  vesical  orifice  smooth, 
no  dilatation  of  thr  internal  sphincter.  Residual  urine  o; 
bladder  capacity  300  cubic  centimeters. 

The  median  joins  and  is  continuous  with  the  left 
lateral  lobe  which  is  slightly  enlarged.  The  trigone 
b  normal  in  appearance  escept  for  some  elevation  and 
hypertrophy,  there  being  a  shallow  pouch  behind  it. 
Operation.  Two  lateral  incisions  were  made  into  the 
posterior  lobe.  The  right  lobe  was  delivered  in  one 
piece.  The  left  lateral  and  median  were  removed 
in  one  piece,  the  median  being  adherent  to  the  left 
lateral.  On  exposing  the  surface  of  the  prostate  a 
small  lobule  was  noted,  which  had  also  been  noticed 
before  operation.  This  was  apparently  a  cyst  meas- 
uring 4  millimeters  in  diameter.  After  removing  the 
prostate  the  finger  was  introduced  into  the  wound 
and  the  internal  orifice  felt  to  be  intact.  The 
sphincter  was  also  felt.  The  patient  voided  at 
intervals  on  the  fourth  day  after  operation. 
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Fig-  .19-  Fig  41. 

Fig.  39.  Case  20.  A  triple  lobe  hypertrophy  including 
the  two  lateral  lobes  joined  by  a  considerably  enlarged 
middle  lobe. 

I''ig.  41.  Case  zi.  Veryslight  hypertrophy  of  the  right 
lateral  lobe  with  a  normal  left  lateral  lobe.  .\  definite  en- 
largement of  the  subtrigonal  or  "Holmes"  group  of  glands. 


Fig.  43-  Fig-  45- 

Fig.  43.  Case  12.  A  large  right  lateral  lobe  confluent 
with  a  large  middle  lobe.  The  left  lateral  lobe  is  only 
slightly  enlarged. 

Fig.  45.  Case  23.  Hyperlrophy  of  both  right  and 
left  lateral  lobes.  These  join  an  enlarged  middle  lobe 
which  is  bifurcated. 


Fig.  4).  Fig,  44- 

Fig.  41.  Case  10.  roentgenogram  No.  543.  Cystogram 
taken  2  years  and  4  months  after  operation.  The  bladder 
outline  is  somewhat  oval  and  margins  very  irregular.  The 
vesical  orifice  is  smooth  and  sho«-s  no  dilatation  of  the 
internal  sphincter.   Residual  urine  o;  bladder  capacity  425 

Fig.  44.  Case  21,  roentgenogram  No.  512.  Cystogram 
taken  1  years  and  4  months  after  operation.  The  bladder 
outline  is  ova!  with  mar^ns  regular.  The  ref^on  of  the 
prostatic  orifice  is  smooth  and  shows  no  dilatation  of  the 
internal  sphincter.   Residual  urine  o;  bladder  capacity  300 


Case  2.  T.  D.—  B.  U.  I.  No.  5025.  63-W. 
Complaint :    frequency,  urgency  with  some  burning 

Rectal  examinalion.  Prostate  is  apparantly  not 
much  hypertrophied —  is  about  normal  width. 
Median  furrow  and  notch  shallow.  The  right  lobe 
is  pos.slbly  a  little  indurated  and  adherent,  otherwise 
negative.  Left  lobe  ts  the  same,  no  nodules  and  no 
tenderness  made  out. 

Cystoscopy.  Residual  urine  300  cubic  centimeters. 
Bladder  capacity  800  cubic  centimeters.  Study  of 
the  prostatic  orifice  shows  no  cleft  anteriorly.  There 
is  slight  rountling  of  the  right  lateral  lobe,  which  is 
continuous  with  a  fairly  pronounced  median  lobe 
as  shown  in  chart.  On  Ibe  left  there  is  a  slight 
depression  between  it  and  the  left  lateral —  the  left 
lateral  lobe — is  only  slightly  larger  than  normal 
intravesically. 


Tig.  4l>-  Fig.  48. 

Fig.  46.  Case  11,  roentgenogram  No.  575.  Cystogram 
taken  4  yean  after  operation  shows  bladder  outline  round 
with  margins  quite  regular.  The  region  of  the  vesical 
orifice  is  smooth  and  shows  no  dilatation  of  the  Internal 
sphincter.    Residual  urine  o;  bladder  capacity  250  cubic 


Fig.  48.  Case  23,  roentgenogram  No.  $16.  Cystogram 
taken  8  years  after  operation  shows  bladder  outlines  oval 
with  margins  regular.  The  vesical  orifice  is  smooth  and 
shows  no  dilatation  of  the  internal  sphincter.  Residual 
urine  :i5  cubic  centimeters;  bladder  capacity  525  cubic 
centimeters. 

Operation.  On  exposing  the  prostate  it  was  found 
to  be  small  and  no  larger  than  normal.  The  usual 
two  incisions  were  made  into  the  capsule  and  two 
small  pieces  of  nonhypertrophied  tissue  removed 
from  each  lateral  cavity.  The  finger  was  introduced 
into  the  bladder  and  there  was  found  a  flat  slightly 
irregular  lobe  lying  on  the  trigone.  This  was  freed 
with  the  finger  and  subsequently  delivered  into  the 
left  lateral  cavity.  The  lobe  was  flat  and  definitely 
hypertrophied  and  rather  firmly  adherent  to  the 
bladder  wall  beneath.  This  was  undoubtedly  an 
Albarran  lobe  and  did  not  communicate  with  the 
lateral  cavities,  there  being  no  hypertrophy  of  the 
lateral  lobes  nor  in  the  suburethral  or  median  lobe. 

Patient  voided  at  intervals  on  the  seventh  day 
after  operation. 

Case  3.  W.  B.  F.— B.  U.  I.  No.  5136,  53-M. 
Complaint:   Retention  of  urine. 
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Fig.  47-  Fig  4Q 

Fig.  47-     Case  24.     .\n  enlarKid  middle  lobe  with  very 

slight  involvement  of  the  lateral  masses. 

Fig.  4Q.     Case  25.     Two  large  rounded  lateral  lobes 

with  practically  no  middle  lobe.     The  clefl  at  the  site  of 

the  median  portion  was  unquestionably  caused  by    the 

previous  Bottini  operalion. 


Fig.  50,  Fig.  32. 

Fig.  SO-  Case  14,  roentgenogram  No.  585.  Cystogram 
taken  1 1  years  after  operation  shows  bladder  outline  round 
with  margins  regular.  The  region  of  the  vesical  ori6ce  is 
smooth  and  shows  no  dilatation  of  the  internal  sphincter. 
Residual  urine  20  cubic  centimeters;  bladder  capacity  300 

Fig.  52.  Case  25,  roentgenogram  No.  CQO-  Cj'stogram 
taken  13  years  after  operation  shows  bladder  outline  oval 
and  margins  regular.  The  region  of  the  vesical  orifice  is 
smooth  and  shoe's  no  dilatation  of  the  internal  sphincter. 
Residual  urine  125  cubic  centimeters:  bladder  capacity  425 


Rectal  examination.  On  rectal  examination  (he 
prostate  is  definitely  enlarged,  firm,  elastic  and 
bulges  moderately  into  the  rectum.  It  does  not 
suggest  malignancy. 

Cystoscopy.  Bladder  capacity  200  cubic  centi- 
meters. The  vesical  orifice  shows  a  very  peculiar 
condition.  On  looking  anteriorly  there  is  seen  a  very 
deep  clefl.  The  ibsue  to  the  left  of  this  cleft  is 
lobular,  oedcmatous  and  at  first  sight  makes  one 
think  there  is  present  a  tumor.  This,  however,  is 
continuous  with  smooth  tissue  which  is  denser  and 
evidently  the  median  portion  of  the  prostate.  On  the 
right  the  same  condition  is  present  but  to  less  degree. 
The  condition  is  evidently  two  large  intravesical 
lateral  lobes  joined  by  a  median  commissure,  due 
to  the  fact  that  the  mucous  membrane  of  the  median 
portion  is  markedly  depressed. 


Operation.  On  making  incisions  into  the  posterior 
capsule  the  posterior  lamella  was  comparativcly 
thick  but  not  indurated.  The  left  lateral  lobe  was 
first  freed  and  removed  and  then  the  right  lateral 
lobe  and  with  the  right  lateral  was  removed  also,  a 
broad,  flat,  adherent  median  lobe,  which  lay  beneath 
the  trigone.  The  specimen  was  removed  practically 
complete  in  two  pieces;  one  small  piece  was  sub- 
sequently removed  which  was  part  of  the  median. 

The  patient  voided  at  half  hour  inter\-als  on  the 
third  day  after  operation. 

Case  4.  A.  G.  L.— B.  U.  I.  No.  5018,  60-M. 
Complaint:  pain,  burning  on  urination.  Occasional 
hematuria. 

Rectal  examination.  Prostate  not  markedly  en- 
larged per  rectum.  Median  furrow  well  marked. 
Right  lateral  lobe  is  rounded,  smooth  and  elastic. 
No  induration  made  out.   The  left  lobe  is  the  same. 

Cystoscopy.  Residual  urine  75  cubic  centimeters: 
bladder  capacity  375  cubic  centimeters.  No  cleft 
anteriorly.  Right  lobe  is  a  little  more  prominent 
and  a  little  more  rounded  than  normal.  There  is 
unquestionably  a  rounded  median  bar  which  obscures 
the  anterior  part  of  the  trigone.  The  left  lateral  is  a 
little  more  rounded  than  normal  and  it  is  evident  that 
the  lateral  lobes  are  hyperlrophied.  With  the  finger 
in  rectum  and  cystoscope  in  urethra  the  median  part 
is  a  little  thickened.  The  lateral  lobes  are  definitely 
hypertrophied. 

Operalion.  Prostate  freely  movable  not  markedly 
enlarged.  The  left  lobe  was  easily  enucleated  through 
the  incision  into  the  left  lateral  cavity.  The  right 
lobe  was  exposed  in  a  similar  way.  Thb  lobe  was 
removed  without  difficulty.  The  median  portion 
was  then  pushed  into  the  cavity  on  the  left  side. 
this  was  dissected  free  and  finally  delivered  through 
the  left  lateral  cavity.  Digital  examination  showed  a 
slight  thickening  of  the  suburethral  and  subtrigonal 
portions.  This  was  removed  by  means  of  a  curette 
through  the  left  lateral  cavity.  The  internal  sphinc- 
ter was  rather  tight  and  was  moderately  dilated 
with  the  finger.  The  patient  voided  at  intervals 
four  days  after  operation. 

Cases-  C.  M.  B.— B.  U.  I.  No.  5141,  63-M. 
Complaint:    retention  of  urine. 

Rectal  examination.  The  prostate  shows  a  moder- 
ate grade  of  hypertrophy.  The  left  lobe  is  smooth 
and  elastic  somewhat  adherent  above  and  externally. 
The  right  lobe  is  also  smooth  and  elastic  and  ad- 
herent above  and  externally.  The  median  notch  and 
furrow  are  practically  obliterated.  No  areas  of 
stony  hardness. 

Cystoscopy.  Retention,  bladder  capacity  350 
cubic  centimeters.  Study  of  the  prostatic  orifice 
shows  a  broad  cleft  anteriody,  some  convexity  of  the 
left  lateral  margin  down  to  position  L  at  which  point 
is  seen  a  cleft  as  shown  in  the  chart,  and  projecting 
from  the  left  lateral  margin  in  this  region  there  b  a 
large  rounded  mass  which  has  a  somewhat  mottled 
surface  and  in  places  seems  to  be  rather  cystic. 
The  median  portion  of  the  prostate  b  definitely 
elevated  so  as  to  obscure  practically  all    of    the 
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trigone.  There  is  also  h3q>ertrophy  of  the  right 
lateral  ]obe. 

Operation,  After  incisions  into  the  posterior  cap- 
sule on  either  side  of  the  midline  a  larger  lateral 
lobe  was  shelled  out  from  the  left  side,  this  lobe 
measured  about  5x4x4  centimeters.  A  similar  lobe 
from  the  right  side,  probably  containing  some 
median  lobe  was  also  enucleated.  The  sphincter  was 
felt  to  contract  tightly  around  the  finger  and  there 
was  no  further  prostatic  tissue  obscuring  the  orifice. 

The  patient  voided  at  intervals  on  the  fifth  day 
after  operation. 

Case  6.  J.  M.  W.—  B.  U.  I.  No.  4876,  60-M. 
Complaint:   retention  of  urine. 

Rectal  examination.  Finger  immediately  en- 
counters a  soft  bulging  mass,  surface  smooth, 
contour  rounded.  The  prostate  is  very  soft,  quite 
elastic.  One  reaches  with  difficulty  the  base  of  the 
prostate  and  there  is  considerable  increase  in  the 
breadth  of  the  prostate. 

Cystoscopy,  Examination  of  the  vesical  orifice 
shows  a  good  sized  intravesical  enlargement.  Di- 
rectly anterior  there  is  a  shallow  cleft  with  a  very 
large  right  lateral  which  projects  very  markedly 
into  the  bladder,  particularly  anteriorly.  The  right 
lobe  is  continuous  with  the  median,  there  being 
apparently  no  cleft  separating  the  lateral  from 
median  portion.  The  left  lateral  lobe  is  distinctly 
enlarged,  projects  into  the  bladder  as  a  rounded 
edge,  but  it  is  very  much  smaller  than  the  right  lateral. 

Operation,  The  prostate  was  exposed  without 
much  difficulty,  and  was  only  slightly  enlarged.  The 
lateral  lobes  were  enucleated  each  in  two  or  three 
pieces,  being  small.  The  median  portion  came 
away  partly  through  the  left  lateral  with  the  assist- 
ance of  the  finger  in  the  bladder. 

Examination  showed  a  well  preserved  sphincter,  a 
very  small  lobule  about  as  big  as  a  pea  on  the  left 
side  which  we  did  not  succeed  in  removing. 

Patient  voided  at  intervals  on  the  seventh  day 
after  operation. 

Case  7.  H.  G.— B.  U.  I.  No.  4576,  67-M. 
Complaint:  painful  and  frequent  urination. 

Rectal  examination.  Prostate  is  flat,  a  little  broad- 
er than  normal.  Median  furrow  and  notch  shallow. 
The  left  lobe  seems  to  be  definitely  h3rpertrophied, 
being  lobular  but  small  and  enlargement  is  present. 
On  the  right  side  the  lobe  is  flat  and  if  there  is 
hypertrophy  present  it  is  small.  Both  lobes  are 
adherent   externally,   both   moderately  indurated. 

Cystoscopy.  Residual  urine  50;  bladder  capacity 
200  cubic  centimeters.  Shows  slight  rounding 
anteriorly  with  a  very  shallow  cleft  just  to  the  left  of 
the  mid  line.  There  is  practically  no  intravesical 
enlargement  of  either  lateral  lobe  and  the  median  is 
not  intravesically  enlarged.  Further  study  shows 
slight  rounding  of  the  median  lobe  which  may 
account  for  the  residual.  With  -finger  in  the  rectum 
and  the  cystoscope  in  the  urethra  there  is  considera- 
ble median  thickening  with  definite  collar  around 
the  beak  of  the  cystoscope,  so  that  the  outlines  of  the 
beak  cannot  be  definitely  felt. 


Operation,  The  lateral  lobes  were  small  and  were 
removed  with  difficulty.  The  left  was  removed  first. 
It  was  the  larger  of  the  two  and  measured  roughly 
about  2x1  x^  centimeters.  The  right  was  smaller 
and  more  adherent.  Both  were  hypertrophied. 
Attempt  was  made  to  remove  a  suburethral  portion 
which  lay  beneath  the  ejaculatory  bridge.  Difficulty 
was  encountered  because  of  fibrous  adhesions  and  it 
was  decided  to  cut  through  the  ejaculatory  bridge 
above.  The  suburethral  portion  was  peeled  off 
from  the  mucosa  apparently  without  injury  to  it. 
This  showed  definite  hypertrophy  and  was  some- 
what larger  than  the  two  laterals  together.  The 
ejaculatory  bridge  was  stitched  back  in  position. 

Patient  voided  at  intervab  on  the  fifteenth  day 
after  operation. 

Cases.  E.  C.  W.  —  B.  U.  I.  No.  4626,  47-M. 
Complaint:  frequency  of  urination  associated  with 
[>ain  and  burning. 

,  Rectal  examination.  Bladder  evidently  considera- 
bly dilated  and  presses  well  back  toward  the  rectum. 
The  prostate  is  pressed  downward  by  the  greatly 
distended  bladder  and  is  apparently  not  much 
hypertrophied.  Median  furrow  and  notch  shallow. 
Right  lobe  is  slightly  irregular,  moderately  in- 
durated but  not  much  enlarged.  Left  lobe  is  similar 
to  the  right. 

Cystoscopy,  Residual  urine  1 1 2  5  cubic  centimeters ; 
bladder  capacity  not  obtained.  No  deft  anteriorly. 
Right  lateral  lobe  is  not  enlarged,  middle  lobe 
enlarged  in  the  shape  of  a  sessile,  rounded  intravesical 
hypertrophy  of  fairly  considerable  size  and  a  deep 
sulcus  on  either  side,  as  shown.  Most  of  the  trigone 
is  obscured. 

Operation.  The  prostate  was  easily  exposed  with- 
out injury  to  the  triangidar  ligament,  external 
sphincter  or  rectum.  Posterior  surface  was  only 
moderately  larger  than  normal  and  the  lateral 
lobes  were  small  showing  very  little  evidence  of 
hypertrophy.  The  median  lobe  which  came  away 
through  the  right  lateral  cavity  and  through  a  rent 
in  the  urethra  was  about  3  centimeters  in  diameter, 
very  adherent  and  entirely  intravesical.  The 
sphincter  was  somewhat  dilated  but  not  injured. 

Patient  voided  at  intervals  on  the  ninth  day  after 
operation. 

Case  9.  J.  S. —  B.  U.  I.  No.  4613,  66-M. 
Complaint :   retention  of  urine.   Hematuria. 

Rectal  eocamination.  Prostate  moderately  enlarged, 
smooth,  elastic,  moderately  indurated,  not  nodular, 
slightly  adherent  on  each  side.  * 

Cystoscopy.  Retention.  Residual  urine  175 
cubic  centimeters.  Study  of  the  prostatic  orifice 
looking  anteriorly  shows  a  globular  lobe  as  the  right 
which  is  apparently  a  right  lateral  which  is  roumded 
and  moderately  hypertrophied  intravesically.  The 
median  lobe  is  irregidar  and  projects  well  into  the 
bladder  with  a  sh^ow  sulcus  between  it  and  the 
right  lateral.  The  middle  lobe  projects  more  to  the 
left  and  there  is  a  fairly  deep  sulcus  between  it  and 
the  left  lateral  lobe  which  does  not  seem  to  be 
intravesically  hypertrophied. 
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Operation.  Prostate  was  moderately  enlarged  and 
was  removed  with  some  diffiailty  owing  to  the  deep 
adhesions.  The  median  portion  of  the  prostate 
came  away  partly  through  the  right  and  partly 
through  the  left  lateral  cavity.  Examination  then 
showed  a  sphincter  somewhat  dilated,  no  remaining 
enlargement  present. 

Patient  voided  at  intervals  on  the  third  day. 

Caseio.  J.  D.  P.  —  B.  U.  I.  No.  4578.  59-W. 
Complaint:  difficulty  in  urinating,  hematuria  and 
painful  voiding. 

Rectal  examination.  Prostate  is  much  broader  than 
normal,  does  not  project  much  into  the  rectum.  The 
right  lobe  is  drawn  outward  and  down  and  adherent, 
smooth,  moderately  indurated,  particularly  along 
the  outer  edge,  no  nodules,  no  tenderness.  The  left 
lobe  is  also  moderately  enlarged,  smooth,  elastic, 
firmer  than  normal,  slightly  adherent  externally. 

Cystoscopy.  Retention.  Bladder  capacity  200 
cubic  centimeters.  Orifice  is  a  little  irregular,  no 
cleft  anteriorly.  The  right  lobe  is  slightly  rounded 
but  not  much  intravesically  hypertrophied.  The 
median  portion  of  the  prostate  is  elevated  in  the 
shape  of  a  median  sized,  fairly  globular  lobe  with 
a  fairly  deep  sulcus  between  it  and  the  right  lateral. 
Left  lobe  obscured  by  blood,  apparently  not  much 
intravesically  hypertrophied. 

Operation.  Prostate  moderately  enlarged.  The 
right  lateral  lobe  was  easily  removed  in  one  piece 
measuring  1^x2x3  centimeters.  The  left  lobe 
came  away  in  numerous  small  pieces,  curette  being 
required.  Part  of  this  lobe  projected  anteriorly  in 
front  of  the  urethra.  The  intravesical  portion  of  the 
prostate  came  away  in  two  pieces,  one  apparently  a 
globular  lobe  projecting  from  the  right  into  the 
bladder  but  probably  median  in  character  and  the 
other  pedimculated  intravesical  lobe  which  pro- 
jected into  the  bladder  apparently  from  the  left  side. 
Internal  sphincter  was  dilated  but  apparently  not 
torn. 

Patient  voided  at  intervals  on  the  seventh  day 
after  operation. 

Case  ii.  W.  L.  F.  —  B.  U.  I.  No.  4490,  78-W. 
Complaint:  frequency,  pain  and  burning  on  urina- 
tion. 

Rectal  examination.  The  prostate  is  moderately 
enlarged.  Median  furrow  and  notch  are  shallow. 
The  right  lobe  is  moderately  hypertropied.  The 
left  lobe  of  the  prostrate  is  similar  to  the  right, 
slightly  indurated,  globular,  moderately  adherent. 
There  is  nothing  to  suggest  malignancy. 

Cystoscopy,  Retention.  Bladder  capacity  250 
cubic  centimeters.  Study  of  the  prostatic  orifice 
shows  no  cleft  anteriorly.  On  looking  upward  to  the 
right  a  globular  mass  probably  a  middle  lobe  appears 
and  this  is  seen  directly  to  the  right  and  also  posterior- 
ly. The  median  portion  is  elevated  in  the  shape  of  a 
sharp  thin  elevated  ridge  which  is  continuous  with 
the  left  lateral  lobe  as  shown.  The  left  lateral 
lobe  and  anterior  margin  are  both  quite  hyperaemic. 
Further  study  of  the  globular  lobe,  which  is  evidently 
pedunculated  and  largely  intra-urethral  would  seem 


to  indicate  that  is  more  right  lateral  than  median— 
though  it  is  so  movable  that  it  is  difficult  to  tell  just 
where  it  springs  up. 

Operation.  Prostate  was  easUy  exposed.  The 
lateral  lobes  were  moderately  enlarged  and  each 
removed  largely  in  one  piece.  Two  or  three  small 
lobules  were  removed  later.  The  median  portion  of 
the  prostate  came  away  with  the  deeper  part  of  the 
right  lateral  and  was  about  2  centimeters  in  diameter. 
Examination  showed  a  sphincter  which  was  hardly 
at  all  dilated.    There   was  no  fibrosis  about  it. 

Five  days  after  operation  patient  voided  at  regular 
intervals. 

Case  12.  H.  M. — B.  U.  I.  No.  4399,  63-M. 
Complaint:  retention  of  urine. 

Rectal  examination.  Prostate  is  very  much  broad- 
er than  normal,  presents  a  considerable  grade  of 
hypertrophy.  The  median  furrow  is  almost  obliterat- 
ed. The  right  lobe  is  prominent,  with  a  slightly 
irregular  surface,  very  elastic,  much  more  so  than 
is  usually  foimd  in  these  cases;  laterally  it  is  quite 
adherent.  The  left  lobe  is  about  the  same  size  as  the 
right,  it  is  irregular  over  its  surface  and  more 
indurated  than  on  the  other  side,  although  it  is 
quite  elastic. 

Cystoscopy.  Bladder  capacity  400  cubic  centi- 
meters. Study  of  the  prostatic  orifice  shows  a  very 
wide  deft  anteriorly.  Both  lateral  lobes  are  about 
equally  enlarged  intravesically  and  continuous  with 
a  median  which  obscures  practically  all  of  the 
trigone.  Except  for  the  cleft  anteriorly  there  are 
no  other  clefts  made  out. 

Operation.  Prostate  moderately  enlarged.  The 
lateral  lobes  were  removed  each  in  one  piece,  and  the 
median  lobe  measuring  about  an  inch  in  diameter  was 
easily  removed  through  the  right  lateral  cavity. 
Internal  sphincter  well  preserved  though  dilated. 

Patient  voided  at  intervals  on  the  nineteenth  day 
after  operation. 

Case  13.  A.  B.  —  B.  U.  I.  No.  4304,  52-M. 
Complaint:  painful  urination  with  occasional  re- 
tention and  increasing  frequency. 

Rectal  examincUion,  Prostate  is  considerably  en- 
larged. Median  furrow  and  notch  wide  and  shallow. 
Right  lobe  is  slightly  irregular,  moderately  indurated, 
in  some  places  more  than  in  others,  nothing  suggest- 
ing malignancy,  no  adhesions.  The  left  lobe  is  larger 
than  the  right,  quite  prominent,  considerably  en- 
larged, moderately  indurated  but  still  elastic, 
slightly  adherent  externally. 

Cystoscopy.  Residual  urine  o;  bladder  capacity 
250  cubic  centimeters.  Study  of  the  prostatic 
orifice  shows  a  globidar  median  lobe,  somewhat 
duplex  in  character,  and  more  closely  associated  with 
the  right  than  the  left  lateral.  The  left  lateral  is 
not  intravesically  h3rpertrophied. 

Operation.  Prostate  was  difficult  to  expose  owing 
to  a  great  deal  of  bleeding  and  marked  adhesions. 
The  prostate  was  moderately  enlarged  and  the 
lateral  lobes  were  removed  each  in  one  piece,  measur- 
ing about  2x2x3.5  centimeters.  The  middle  lobe 
came  away  through  the  right  lateral  cavity,  being 
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smaller,  about  i .  5  centimeter  in  size.  Examination 
showed  the  vesical  sphincter  slightly  dOated  but 
otherwise  uninjured. 

Patient  voided  at  intervals  on  the  sixteenth  day. 

Case  14.  J.^H.  L. —  B.  U.  I.  No.  4249,  67-W. 
Complaint:  difficulty  in  urination — irritability  of 
bladder. 

Recial  examination.  Prostate  is  a  great  deal  broad- 
er than  normal.  Median  furrow  and  notch  deep  and 
wide.  The  right  lobe  is  moderately  enlarged,  irregular 
moderately  indurated,  considerably  adherent  ex- 
ternally; induration  not  of  stony  hardness,  compress- 
ible and  elastic  on  deep  pressure.  The  left  lobe  is 
smoother  than  the  right,  globular,  moderately  en- 
larged and  indurated,  compressible  on  deep  pressure. 

Cystoscopy,  Residual  urine  60  cubic  centimeters; 
bladder  capacity  250  cubic  centimeters.  No  cleft 
anteriorly.  Prostate  is  enlarged  in  the  shape  of  a 
collar  hypertrophy,  consisting  of  fairly  large  median 
bar  continuous  without  intervening  sulci  with  the 
lateral  lobes.  There  is  a  peculiar  anterior  lobe  which 
lies  to  the  right  of  the  median  line  when  the  handle  of 
the  cystoscope  is  elevated.  There  is  no  enlargement 
of  the  left  lateral  lobe.  The  median  portion  of  the 
prostate  is  considerably  enlarged,  elevated,  well 
above  the  trigone,  so  that  it  is  difficult  to  see  the 
ureters. 

Operation,  The  prostate  was  easily  exposed  with- 
out injury  to  the  external  sphincter  or  triangular 
ligament.  It  was  markedly  enlarged.  The  left 
lateral  lobe  was  removed  almost  completely  in  one 
piece.  The  right  lobe  was  smaller.  It  was  removed  in 
several  small  pieces.  The  median  portion  of  the 
prostate  came  away  in  two  portions  through  the  right 
and  left  lateral  cavities.  Examination  showed  that 
the  sphincter  was  well  preserved. 

Patient  voided  at  intervals  on  the  fourteenth  day 
after  operation. 

Case  15.  W.  E.  —  B.  U.  I.  No.  4281,  69-W. 
Complaint:    difficulty  and  frequency  of  urination. 

Rectal  examination.  The  prostate  is  a  little  broader 
and  more  prominent  than  normal.  Median  furrow 
and  notch  are  shallow  and  broad.  The  right  lobe 
is  slightly  enlarged,  moderately  indurated  and 
adherent,  not  nodular,  not  tender.  Left  same  as 
right. 

Cystoscopy.  Residual  urine  40  cubic  centimeters; 
bladder  capacity  175  cubic  centimeters.  No  enlarge- 
ment of  the  lateral  portions.  The  median  portion  is 
elevated  in  the  shape  of  a  small  rounded  bar  with  a 
shallow  sulcus  on  each  side,  as  shown.  The  right 
lateral  lobe  is  not  enlarged.  The  trigone  is  obscured 
in  its  anterior  third  by  the  median  bar.  With  finger 
in  rectum  and  cystoscope  in  urethra,  the  median 
portion  of  the  prostate  is  only  slightly  thicker  than 
normal,  the  lateral  lobes  are  very  little  larger  than 
normal  and  not  markedly  indurated. 

Operation,  The  lateral  cuts  were  made  through 
the  indurated  tissue,  the  lateral  lobes  were  covered 
with  a  few  small  spheroids  each  lateral  lobe  being 
very  Little  larger  than  normal  and  not  encapsulated 
as  usual.    Each  came  away  in  two  or  three  small 


pieces  measuring  1^x2x2  centimeters  in  size.  The 
median  portion  was  removed  partly  through  the  left 
and  partly  through  the  right  lateral  cavity.  A 
slightly  sclerotic  sphincter  was  made  out  and  dilated 
with  the  finger  and  also  with  the  glove  stretcher. 

Patient  voided  at  intervals  on  the  twenty-seventh 
day  after  operation. 

Case  16.  A.  Y. —  B.  U.  I.  N0.4220,  66-M. 
Complaint :  hesitancy,  slight  frequency  and  urgency. 

Rectal  examination.  Prostate  moderately  en- 
larged, consistency  elastic,  no  areas  of  marked 
induration  felt.  No  stony  hardness  felt.  The  right 
lobe  seems  sHghtly  more  hypertrophied  than  the 
left.  Off  to  the  side  of  the  left  lobe  are  felt  one  or  two 
small  shot  lime  masses  which  are  apparently  glands. 
These,  however,  do  not  seem  particularly  hard. 
Median  furrow  shallow. 

Cystoscopy.  Residual  urine  40  cubic  centimeters; 
bladder  capacity  450  cubic  centimeters.  Study  of 
the  prostatic  orifice  shows  at  once  the  presence  of  a 
large  globular  median  lobe.  There  is  no  cleft  an- 
teriorly. The  right  lateral  lobe  is  somewhat  rounded 
and  between  it  and  the  median  is  a  cleft  of  moderate 
depth.  The  left  lateral  lobe  is  not  intravesically 
hypertrophied  but  there  is  a  cleft  between  it  and  the 
median  lobe.  The  median  covers  the  entire  trigone 
obscuring  both  ureteral  orifices.  On  looking  directly 
posterior  a  small  globular  swelling  apparently 
attached  to  the  enlarged  median  can  be  seen, 
probably  a  small  prostatic  lobule  or  thick  walled 
cyst. 

Operation,  A  suburethral  lobe,  spherical  in  shape 
and  measuring  i  inch  in  diameter  was  first  dis- 
covered. It  was  brought  into  the  right  lateral  cavity 
and  enucleated  without  difficulty.  Examination 
showed  no  lateral  enlargement.  A  large  subtrigonal 
median  lobe,  however,  was  found.  This  extended 
quite  far  anteriorly  both  on  the  right  and  left  side, 
and  was  densely  adherent.  This  was  removed  only 
after  considerable  difficulty.  Examination  of  the 
vesical  orifice  now  showed  the  complete  removal 
of  all  obstruction. 

Patient  voided  at  intervals  on  the  twenty-eighth 
day. 

Case  17.  E.  F.  S— B.  U.  L  No.  4212,  76-W. 
Complaint:   retention  of  urine. 

Rectal  examination.  Prostate  is  moderately 
hypertrophied,  placed  rather  high.  It  is  smooth, 
elastic,  symmetrical.  Median  notch  and  furrow 
obliterated.  Somewhat  adherent  externally  and 
above;    no   areas   of    stony   hardness   made   out. 

Cystoscopy,  Residual  urine  700  cubic  centimeters; 
bladder  capacity  225  cubic  centimeters.  Study  of  the 
prostatic  orifice  shows  intravesical  enlargement  of 
the  right  lateral  and  median  portion,  being  in  the 
shape  of  a  rounded  globular  median  bar. 

Operation.  Two  lateral  lobes  each  measuring 
ixj^x^  inches  were  removed  from  their  respective 
cavities.  Examination  showed  the  presence  of  an 
intravesical  median  lobe  which  extended  laterally 
well  up  on  the  right  side.  By  manipidating  the 
prostatic  tractor  this  lobe  was  brought  into  the 
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right  lateral  cavity,  its  mucous  membrane  stripped 
off  and  the  lobe  removed  without  much  difficulty. 

Case  i8.    M.  F — B.  U.  I.  No.  4176,    60-M. 
Complaint:      Burning     and     frequent     urination. 

Rectal  examination.  Prostate  high,  moderately 
hypertrophied  in  both  lobes,  both  are  symmetrical, 
smooth  and  elastic.  Median  notch  and  furrow 
distinctly  made  out.  Both  lobes  of  prostate  ad- 
herent externally  and  at  either  upper  pole.  There 
are  thick  bands  of  adhesions  growing  out  to  lateral 
wall  of  pelvis  on  the  left. 

Cystoscopy.  Residual  urine  25  cubic  centimeters; 
bladder  capacity  350  cubic  centimeters.  Study  of 
the  prostatic  orifice  shows  a  cleft  anteriorly  which 
contains  a  small  lobule  between  the  two  lateral 
lobes.  The  rest  of  the  prostate  is  hypertrophied 
in  the  shape  of  a  collar  which  includes  both  laterals 
and  median  bars.  No  cleft  between  the  lateral  and 
median. 

Operation.  The  right  lateral  lobe  was  first  removed, 
it  was  very  adherent  and  friable  and  came  away  in 
six  small  pieces,  the  weight  of  which  was  9  grams. 
The  left  lobe,  slightly  larger  than  the  right  was  next 
removed.  Considerable  difficulty  was  encountered 
here,  owing  to  the  gland  being  so  friable,  it  was 
removed  in  five  pieces  and  the  total  weight  was  12 
grams.  The  prostatic  tractor  was  now  removed  and 
the  finger  introduced  into  the  bladder  through  the 
urethra.  It  lay  very  deep,  the  tip  of  the  finger  just 
passing  within  the  internal  sphincter.  The  margins 
of  the  orifice  were  grasped  with  clamps  and  the 
structure  pulled  down  into  the  wound.  Examination 
showed  the  presence  of  a  small  middle  lobe  and  also 
some  tissue  anteriorly.  This  was  removed,  the 
total  weight  of  median  and  anterior  portions  being 
4  grams. 

Patient  urinated  at  regular  intervals  on  the 
twenty  eighth  day  after  operation. 

Case  19.  R.  H.  B — B.  U.  I.  No.  4111,  S5-W.. 
Complaint:    urinary  retention.    Hematuria.    Pain. 

Rectal  exaniination.  Prostate  enlarged  and  bulging 
per  rectum,  left  lobe  elastic,  regular  in  outline, 
moderately  indurated  and  adherent.  Right  lobe 
is  the  same.  Median  furrow  and  notch  shallow. 
Right  lobe  is  somewhat  larger  than  left  and  quite 
adherent  externally. 

Cystoscopy.  Retention.  Bladder  capacity  600 
cubic  centimeters.  Study  of  the  prostatic  orifice 
shows  no  cleft  anteriorly.  The  right  lateral  is 
hypertrophied  and  between  it  and  the  median  is  a 
shallow  cleft.  The  left  lateral  also  enlarged  though 
not  as  marked  as  the  right,  and  is  continuous  below 
with  the  elevated  median  lobe. 

Operation.  Two  lateral  incisions  were  made. 
Prostate  was  very  fixed  in  position,  being  very 
small.  Right  lobe  removed  and  afterward  the 
left  and  the  median  in  one  piece.  Sphincter  con- 
tracted well  about  the  finger.  The  patient  urinated 
at  intervals  on  the  fourteenth  day  after  operation. 

Case  20.  J.  J.  J. —  B.  U.  I.  No.  3795,  73-W. 
Complaint:  frequency  of  urination,  poor  stream, 
nocturnal  dribbling. 


Rectal  examination.  Prostate  is  a  peculiar  small 
globular  hypertrophy.  Median  furrow  and  notch 
shallow.  The  right  lobe  is  larger  than  the  left,  quite 
prominent,  smooth  rounded  elastic,  but  distinctly 
firmer  than  normal,  few  adhesion^ —  no  marked 
tenderness.  LeR  lobe  flat  and  probably  broader 
than  normal,  smooth,  firmer  than  normal,  elastic, 
few  adhesions,  no  nodules. 

Cystoscopy.  Residual  urine  170  cubic  centimeters; 
bladder  capacity  310  cubic  centimeters.  Cystoscopc 
shows  a  collar  h3rpertrophy  with  a  fairly  large  lateral 
lobe  and  median  bar  continuous  with  the  two 
laterals  elevated  considerably  above  the  trigone, 
the  upper  half  of  which  is  visible.  Behind  the 
trigone  is  a  fairly  deep  pouch. 

Operation.  Two  lateral  incisions  made  one  on 
each  side  of  the  ejaculatory  bridge.  Two  rather 
large  lateral  lobes  about  4x5  centimeters  in  size 
removed.  A  large  median  lobe  was  removed  with  the 
curette  in  two  pieces.  The  internal  sphincter  was 
felt  to  be  intact. 

Patient  voided  at  intervals  on  the  fourth  day  after 
operation. 

Case  21,  J.  B.— B.  U.  I.  No.  4388,  60-M. 
Complaint:    frequency  and  burning  on  urination. 

Rectal  examination.  Right  lobe  moderately 
h3q>ertrophied,  firm  but  not  hard,  very  little  evi- 
dence of  hypertrophy.  Left  lobe  about  the  same,  but 
just  to  left  of  median  furrow  there  is  a  hypertrophied 
spheroid  about  i  centimeter  in  diameter  moderately 
firm  but  not  hard. 

Cystoscopy.  Residual  urine  40  cubic  centimeters; 
bladder  capacity  300  cubic  centimeters.  Apparently 
not  much  hypertrophy  except  a  thickening  of  the 
glands  in  the  subtrigonal  region,  but  with  very  little 
bar  formation.  No  clefts  seen.  A  marked  rounding 
of  the  laterals. 

Operation.  Prostate  was  seen  to  be  very  small. 
Two  lateral  incisions  made  through  the  posterior 
lobe.  A  small  spheroid  was  removed  from  each 
lobe  and  a  median  enlargement  came  away  with  the 
right  lateral  piece.  The  internal  sphincter  seemed  to 
be  greatly  dilated. 

Patient  voided  at  intervals  on  the  sixth  day  after 
operation. 

Case  22.  G.  W.  S.— B.  U.  I.  No.  3208,  66-M. 
Complaint:   retention  of  urine. 

Rectal  examination.  Prostate  considerably  en- 
larged, smooth,  globular,  uniform.  Both  lobes  about 
equally  enlarged.  Consistency  of  the  right  lobe 
is  distinctly  firmer  than  normal,  but  still  compressible; 
nowhere  of  stony  hardness.  Left  lobe  smaller, 
consistency  being  distinctly  indurated  but  not  of 
very  marked  degree.  Upper  end  of  prostate  cannot 
be   passed.    Median    furrow   and   notch   shallow. 

Cystoscopy.  Residual  urine  85  cubic  centimeters; 
bladder  capacity  600  cubic  centimeters.  Cjrstoscope 
rides  up  over  a  considerable  median  enlargement 
and  the  urethral  length  b  greatly  increased .  Cystos- 
copy shows  at  once  a  very  large  right  lobe  pro- 
jecting far  into  the  bladder.  Left  lobe  does  not  seem 
to  be  very  much  hypertrophied.  Median  lobe  runs  at 
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once  into  the  right  lateral  lobe.  Median  lobe  evidently 
in  the  shape  of  a  bar. 

Operation,  Prostate  was  easily  exposed.  It  was 
considerably  enlarged  and  enucleated  without 
difficulty,  but  apparently  completely.  The  sphinc- 
ters were  apparently  not  injured. 

Patient  voided  at  intervals  on  the  twentieth  day 
after  operation. 

Case  23.  E.  C. —  B.  U.  I.  No.  1174,  52-M. 
Complaint:  frequency  and  burning  of  urination. 
Difficulty  in  starting  stream. 

Rectal  examination.  Prostate  is  considerably  en- 
larged, much  broader  than  normal.  It  is  a  little 
irregular,  in  places  soft,  at  others  hard,  nowhere  of 
dense  induration.  Median  furrow  and  notch  very 
indefinite.    There  are  no  adhesions,  no  tenderness. 

Cystoscopy.  Residual  urine  230  cubic  centimeters; 
bladder  capacity  500  cubic  centimeters.  The 
cystoscope  shows  moderate  enlargement  of  both 
lateral  lobes  and  a  large  median  lobe  which  is 
divided  into  two  folds  with  a  deep  deft  between  them 
as  shown  in  the  drawing.  When  the  beak  of  the 
instrument  is  turned  down  and  the  shaft  depressed 
you  see  the  right  lobe.  The  right  portion  of  the 
median  and  the  left  portion  of  the  median  as  shown. 

Operation.  Two  incisions  were  made  on  each  side 
of  the  urethra  and  two  lateral  lobes  enucleated  with 
the  finger —  a  small  median  lobe  was  also  removed  in 
this  case. 

Interval    urination    started    on    the    fifth    day. 

Case  24.  M.  R —  Gen.  No.  16296,  S4-M. 
Complaint:  retention  of  urine. 

Rectal  examination.  Prostate  much  enlarged  and 
bulging  posteriorly  into  rectum.  Symmetrical — 
fairly  hard,  not  tender.  Palpating  finger  cannot 
reach  over  it. 

Cystoscopy.  Cystoscopy  attempted,  but  un- 
satisfactory on  account  of  sharp  haemorrhage  from 
prostatic  urethra.  With  cystoscope  in  the  urethra 
and  finger  in  the  rectum  the  median  mass  is  found 
to  be  quite  considerable. 

Operation.  The  two  lateral  lobes  were  pressed  out 
through  the  incision  by  blimt  dissection.  Median 
enlargement  was  turned  to  the  right  and  pressed  out 
last. 

Patient  voided  at  intervals  on  the  twenty-first  day 
after  operation. 

Case  25.  W.  F.  S— B.  U.  I.  No.  173,  ss-M. 
Complaint:  retention  of  urine. 

Rectal  examincUion.  Prostate  considerably  en- 
larged and  both  lateral  lobes  and  median  furrow  is 
broad.  Notch  at  upper  end  obliterated.  Lateral 
lobes  bulge  moderately  toward  the  rectum  but  their 
upper  ends*can  be  easily  reached  by  finger ;  consistence, 
soft,  elastic,  contour  smooth  and  no  nodules  present. 

Cystoscopy.  Cystoscope  shows  a  large  rounded 
intravesical  outgrowth  from  each  lateral  lobe; 
between  these  two  the  urethra  is  compressed  later- 
ally, and  with  the  cystoscope  looking  downward  a 
narrow  chink  is  seen  between  the  two  enlarged 
lobes  in  the  urethra.  Superiorly  the  lobes  do  not  press 
together  so  tightly.   The  left  lobe  is  larger  and  pro- 


jects farther  into  the  bladder  than  the  right.  In  the 
median  portion  there  is  a  thin  fold  of  mucous  mem- 
brane which  connects  the  two  lateral  lobes.  The 
hypertrophy  therefore  consists  of  two  bulging 
lateral  lobes  which  compress  the  urethra  between 
them. 

Operation.  The  capsule  was  divided  on  either 
side  of  the  median  furrow  by  means  of  blunt  dis- 
section and  the  finger;  the  enormously  hypertrophied 
lateral  lobes  of  the  prostate  were  stripped  out.  Each 
lobe  seemed  lobulated  and  was  removed  in  several 
pieces,  each  piece  in  turn  being  drawn  into  the 
wound  by  aid  of  the  tractor  and  stripped  out.  The 
lobes  were  very  adherent  to  the  bladder  mucosa 
where  the  Bottini  operation  had  been  previously 
done. 

Patient  voided  at  intervals  on  the  thirteenth  day 
after  operation. 

SUMMARY  OF  CASES 

1.  G.M.G. —  B.U.I.  No.  5237.  Cystogram  No.  608,  3 
weeks  after  operation.  Internal  sphincter  closed. 

2.  T.D. —  B.U.I.  No.  5025.  Cvstogram  No.  536,  3>^ 
weeks  after  operation.  Internal  sphincter  closed. 

3.  W.B.F.—  B.U.I.  No.  5136.  Cystogram  No.  585, 3K 
weeks  after  operation.  Internal  sphincter  closed. 

4.  A.G.L. —  B.U.I.  No.  5018.  Cystogram  No.  530,  4 
weeks  after  operation.  Internal  sphincter  closed. 

5.  C.M.B. —  B.U.I.  No.  5141.  Cystogram  No.  605,  5 
weeks  after  operation.  Internal  sphincter  closed. 

6.  J.M.W.—  B.U.I.  No.  4876.  Cystogram  No.  588,  4 
months  after  operation.    Internal  sphincter  closed. 

7.  H.G. —  B.U.I.  No.  4576.  Cystogram  No.  498,  $ 
months  after  operation.  Internal  sphincter  closed. 

8.  E.C.W.— B.U.I.  No.  4626.  Cystogram  No.  515.  6 
months  after  operation.  Internal  spluncter  closed. 

9.  J.S. —  B.U.I.  No.  4613.  Cystogram  No.  570,  8 
mont&  after  operation.  Internal  sphincter  dosed. 

10.  J.D.P. —  B.U.I.  No.  4578.  Cystogram  540,  7 
months  after  operation.    Internal  sphincter  closed. 

11.  W.L.F. —  B.U.I.  No.  4490.  Cystogram  No.  607, 
10  months  after  operation.  Internal  sphincter  closed. 

12.  H.M. —  B.U.I.  No.  4399.  Cystogram  No.  523,  11 
months  after  operation.  Intenud  sphincter  closed. 

13.  A.B. —  B.U.I.  No.  4304.  Cystogram  No.  517,  13 
months  after  operation.  Internal  sphincter  dosed. 

14.  J.H.L. —  B.U.I.  No.  4249.  Cystogram  No.  ^11,  14 
months  after  operation.  Internal  sphincter  closed. 

15.  W.E. —  B.U.I.  No.  4281.  Cystogram  No.  563,  14 
months  after  operation.  Internal  sphincter  dosed. 

16.  A.Y. —  B.U.I.  No.  4220.  Cystogram  No.  544,  15 
months  after  operation.  Internal  sphincter  closed. 

17.  E.F.S. —  B.U.I.  No.  4212.  Cystogram  No.  573,  16 
months  after  operation.  Internal  sphincter  closed. 

18.  M.F. —  B.U.I.  No.  4176.  Cystogram  No.  679,  20 
months  after  operation.  Internal  sphincter  closed;  Cysto- 
gram No.  508.  14  months  after  operation.  Internal 
sphincter  dilated. 

19.  R.H.B. —  B.U.I.  No.  4111.  Cystogram  No.  525,  21 
months  after  operation.  Internal  sphincter  closed. 

20.  J.J.J. —  B.U.I.  No.  3795;  Cystogram  No.  543, 
2  years  4  months  after  operation.  Internal  sphincter 
closed. 

21.  J.B. —  B.U.I.  No.  4388.  Cystogram  No.  522,  2 
years  4  months  after  operation.  Internal  sphincter  closed. 

22.  G.W.S. —  B.U.I.  No.  3208.  Cystogram  No.  575,  4 
years  after  operation.  Internal  sphincter  closed. 
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23.  E.G. —  B.U.I.  No.  1174.    Cystogram  No.  526,  8 
years  after  operation.  Internal  sphmcter  closed. 

24.  M.R. —  Gen*l.  No.  16296.   Cystogram  No.  585,  12 
years  after  operation.  Internal  sphmcter  closed. 

25.  W.F.S. —  B.U.I.  No.  173.  Cjrstogram  No.  590,  13 
years  after  operation.  Internal  sphincter  closed. 

SUMMARY 

From  a  study  of  the  cases  herewith  reported 
it  is  seen  that  following  perineal  prostatectomy 
the  internal  or  vesical  sphincter  returns  to  its 
normal  tone  and  function  in  every  instance. 
This  takes  place  within  a  few  weeks  as  demon- 
strated by  the  accompanying  cystograms. 
From  clinical  observations  we  are  led  to 
suspect  an  even  earlier  return  of  function 
judging  from  the  establishment  of  definite 
intervals  of  urination  a  few  days  after  pros- 
tatectomy has  been  performed  with  a  perineal 
urethrotomy  in  the  membranous  urethra  back 
of  the  internal  sphincter  as  it  should  be.  Not 
infrequently  urine  is  voided  at  three  and  four 
hour  intervals  at  this  period  both  through 
the  urethra  and  through  the  urethrotomy 
wound,  while  during  the  intervening  time  the 
patient  is  perfectly  dry.  These  rather  long 
periods  of  complete  continence  could  not 
occur  under  the  above  conditions  if  the  vesical 
sphincter    were    not    functioning    normally. 

One  interesting  case,  18,  in  which  the 
vesical  sphincter  was  found  closed  and  func- 
tioning normally  twenty  months  after  opera- 
tion (cystogram  No.  679),  at  an  earlier  exam- 
ination fourteen  months  after  operation  was 
found  to  be  dilated  (cystogram  No.  508), 
with  the  posterior  urethra  funnel-shaped  and 
virtually  forming  a  part  of  the  bladder 
cavity.  During  this  time  the  patient  had 
periods  of  incontinence  which,  however,  had 
entirely  disappeared  at  his  last  examination. 


In  referring  to  the  operative  note  in  this 
case  it  is  seen  that  the  operator  states  of  the 
vesical  orifice:  " — it  lay  very  deep,  the  tip 
of  the  finger  passing  just  within  the  inter- 
nal sphincter.  The  margins  of  the  orifice 
were  grasped  with  clamps  and  the  structure 
pulled  down  into  the  wound."  This  procedure 
undoubtedly  injured  the  sphincter  to  a  degree 
sufficient  to  account  for  the  long  delay  in  its 
restoration  of  function.  It  is  of  interest  to 
note  in  this  instance,  however,  that  even 
after  an  interval  of  over  a  year  there  was 
complete  recovery  of  function  and  anatomicai 
relationship. 

My  thanks  are  due  Hugh  H.  Young,  director  of  the 
James  Buchanan  Brady  Urological  Institute,  for  his  kind- 
ness in  placing  the  above  material  at  my  disposal,  and  to 
Charles  A.  Waters  of  the  Department  of  Roentgenology  for 
his  painstaking   care   in  making   the   roentgen    plates. 
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THE  ACUTE  ABDOMEN^ 

By  F.  GREGORY  CONNELL,  M.D.,  F.A.C.S..  Oshkosh,  Wisconsin 


THE  acute  abdomen  might  seem  a 
subject,  upon  which,  at  the  present 
time,  but  little  remains  to  be  said; 
but  increasing  experience  seems  to  justify 
its  careful  consideration  and  division  into  two 
classes  as  follows: 

1.  Those  that  may  be  remedied  by  ab- 
dominal operations. 

2.  Those  that  may  not  be  remedied  by 
abdominal  operations. 

The  first  class  is,  of  course,  in  the  majority; 
as  a  general  rule,  it  does  not  necessitate 
differential  diagnosis,  as  it  makes  no  differ- 
ence to  the  patient,  and  it  makes  no  difference 
in  the  first  steps  of  the  treatment,  whether 
the  cause  of  the  trouble  is  a  ruptured  appen- 
dix, a  perforation  of  a  gastric  or  duodenal 
ulcer,  a  cholecystitis  or  one  of  the  many  other 
causes  of  such  symptoms,  as  long  as  the  con- 
dition is  remediable  by  an  operative  pro- 
cedure, subsequent  to  laparotomy.  The 
symptoms  call  for  exploratory  laparotomy 
which  is  automatically  followed  by  the  proper 
diagnosis  and  in  turn  rational  therapeusis. 
In  such  cases  the  problem  is  absurdly  simple, 
and  the  fate  of  the  patient  rests  not  so  much 
with  the  operator  who  repairs  the  lesion  as 
with  the  physician  who  first  sees  the  case, 
and  suspects  serious  damage. 

The  repair  of  reparable  damage  of  the 
abdominal  viscera  (granting  the  presence  of 
surgical  judgment  on  the  part  of  the  oper- 
ator) is  comparatively  simple;  on  the  other 
hand  the  cure  of  peritonitis,  the  result  of  such 
damage,  is  difficult. 

This  class  of  cases,  comprising  the  majority 
of  abdominal  emergencies,  will  not  be  dis- 
cussed, because  the  principles  of  treatment 
are  well  outlined,  and  the  conditions  are 
recognized  and  discussed  freely  in  textbooks 
and  current  literature. 

The  second  class  demands  attention,  serious 
consideration,  and  emphasis,  because  these 
conditions  are  but  rarely  differentiated  from 
class  I,  with  the  resultant  ineffectual,  if  not 
detrimental,  line  of  treatment.    The  lesions 


may  be  divided  into  (i)  extraperitoneal  which 
may  simulate  intra-abdominal  disease;  and 
(2)  intraperitoneal  (non-operable)  which  may 
simulate  operable  conditions. 

The  extraperitoneal  lesions  may  include 
thoracic,  retroperitoneal,  nervous,  and  others. 

THORACIC  LESIONS 

Pneumonia,  Confusion  between  the  early 
stages  of  pneumonia  and  acute  appendicitis 
is  not  so  uncommon  as  might  be  expected. 
The  general  statement  is  frequent  that  pneu- 
monia may,  in  its  early  stages,  be  mistaken 
for  acute  abdominal  complaints,  but  detailed 
reports  of  such  instances  are  not  frequent. 
Some  cases  of  pneumonia,  after  operation  for 
acute  appendicitis,  in  which  the  operative 
findings  are  not  quite  characteristic,  might 
possibly  have  been  cases  of  obscure  and  un- 
detected pneumonia,  before  operation.  Post- 
operative pneumonia  should  be  lobular  not 
lobar. 

One  of  the  reasons  for  this  confusion  is  that 
often  during  the  first  24  hours  of  pneumonia 
the  pulmonary  symptoms  and  physical  signs 
in  the  chest  may  be  entirely  absent. 

Pneumonia  of  the  right  lower  lobe  can, 
especially  in  children,  by  irritating  the  tenth, 
eleventh,  and  twelfth  intercostal  nerves  pro- 
duce pain,  rigidity  and  tenderness  m  the  right 
side  of  the  abdomen  which  accompanied  by 
the  fever,  leucocytosis  and  vomiting  of  the 
pneumonia  will  closely  simulate  an  acute 
appendicitis. 

In  pneumonia,  the  abdominal  tenderness 
is  less  characteristic  and  usually  situated 
higher,  the  resistance  is  less  marked  but  may 
be  the  same  as  in  appendicitis.  On  the  other 
hand  severe  inflammation  of  the  appendix 
may  cause  diminution  of  the  respiratory  ex- 
cursion and  in  the  breath  sounds  of  the  right 
lower  lobe,  in  this  way  tending  to  make  the 
diagnosis  still  more  difficult. 

The  important  point  is  to  think  of  the 
possibility  of  pneumonia  giving  rise  to  the 
symptoms  in  question,  notably  in  children 
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with  rapid  respiration  and  pulse,  high  tem- 
perature and  dilatation  of  the  alae  nasi.  Such 
symptoms  call  for  a  careful  chest  examination, 
not  confined  to  the  anterior  aspect.  In  most 
cases,  such  an  examination  settles  the  diag- 
nosis. 

Diaphragmatic  pleurisy.  Capps  has  found 
that  the  visceral  pleura  is  not  sensitive  to 
pressure  or  scratching  of  a  wire,  that  such 
irritation  of  the  parietal  pleura  produced 
pain,  but  that  irritation  of  the  outer  margin 
of  the  diaphragmatic  pleura  supplied  by  the 
lower  six  intercostal  nerves  is  followed  by 
reflex  pain  in  the  hypochondrium,  and  often 
in  the  abdominal  wall  as  far  down  as  the 
navel  or  even  the  groin,  and  when  the  central 
portion  is  irritated  the  pain  is  referred  by 
the  phrenic  to  the  neck  by  the  third  and 
fourth  cervical  nerves.  Capps  presents  a 
study  of  6 1  cases  of  diaphragmatic  plemisy: 
39  of  right  side,  21  left  side,  i  bilateral,  in 
which  referred  abdominal  pain  occurred  in 
54  cases  and  there  was  referred  neck  pain  in 
33  cases  or  about  50  per  cent. 

While  aspirating  fluid  from  the  pericardial 
sac  in  a  recent  case  I  was  able  to  cause  pain 
in  the  left  side  of  the  neck  by  irritating  the 
lower  portion  of  the  pericardial  sac. 

The  following  23  mistaken  diagnoses  were 
made  in  the  series  of  61  cases  of  diaphrag- 
matic pleurisy:  9  appendicitis,  6  cholecystitis, 
2  perforation  of  ulcer  of  the  stomach,  2  liver 
abscess,  i  peritonitis,  i  renal  calculus,  i  in- 
fectious lumbago,  and  i  brachial  neuritis. 

Capps'  conclusions  are  as  follows: 

The  skin  and  muscles  of  the  abdomen  are  more 
sensitive  to  pain  in  referred  pleural  pain  than  in 
visceral  disease.  This  is  best  elicited  by  the  pinching 
of  the  wall  and  the  scratching  of  the  skin. 

The  cutaneous  reflexes  are  more  lively  in  referred 
pain  than  in  visceral  disease,  as  a  rule. 

Deep  pressure,  with  the  flat  surface  of  the  fingers, 
is  well  borne  in  referred  diaphragmatic  pleural  pain, 
while  it  elicits  a  dull,  deep  pain  when  applied  over 
an  inflamed  organ,  e.g.,  an  appendix  or  gaU-bladder. 

Evidences  of  respiratory  infection  are  usually 
present  in  diaphragmatic  pleurisy;  such  as  a  cough, 
expectoration,  herpes  of  lips,  sore  throat,  high 
leucocytosis,  rapid  respiration,  etc. 

Appearance  of  a  sharp,  definitely  localized  pain 
in  the  neck,  on  the  same  side  as  the  abdominal  pain, 
often  reveals  the  true  condition,  since  it  points  to 
irritation  of  the  phrenic  nerve. 

The  referred  pain  in  the  neck  and  abdomen  are 


usually  induced,  or  aggravated,  by  cough  and  deep 
respiration. 

Nausea  and  vomiting  are  more  constant  in  vis- 
ceral abdominal  inflammation,  but  may  be  pro- 
nounced in  diaphragmatic  pleurisy. 

Hiccough  is  not  a  common  symptom  in  diaphrag- 
matic pleurisy  contrary  to  the  current  belief.  It  was 
present  only  5  times  in  61  cases.  It  is  more  often 
seen  in  visceral  disease  of  the  abdomen  than  in 
diaphragmatic  pleurisy. 

CAKDIAQ    LESIONS 

Angina  pectoris  is  characterized  by  epi- 
gastric pain  after  eating  or  after  exertion,  and 
is  relieved  by  belching;  because  of  these  char- 
acteristics the  milder  types  of  the  disease  are 
frequently  mistaken  for  attacks  of  acute 
indigestion,  and  more  rarely,  and  under 
rather  unusual  conditions,  the  more  severe 
attacks  may  be  confused  with  acute  abdomi- 
nal conditions.  In  angina  pectoris  the  pain 
is  due  to  exertion,  not  food,  the  blood  pressure 
is  usually  high,  and  the  heart  rarely  normal. 
The  attack  is  accompanied  by  great  fear  or 
apprehension  of  approaching  death.  The  pain 
is  usually  referred  to  the  left  arm,  but  may 
be  referred  to  the  back,  epigastrium,  testes, 
leg  or  right  arm. 

The  appearance  of  the  facies  is  character- 
istic, the  features  are  sunken,  the  face  pale 
and  cold,  with  an  expression  of  agony,  anxiety, 
and  distress,  quite  similar,  on  superficial  ex- 
amination, to  the  "facies  hippocratica." 

Emphasis  should  be  laid  on  the  resemblance 
of  some  of  these  cases  to  surgical  accidents. 
The  sudden  onset,  with  pain  over  the  lower 
sternal  and  epigastric  region,  the  nausea  and 
vomiting,  the  tympany,  the  feeble  pulse,  ashy 
color,  cold  sweat  and  other  signs  of  collapse, 
make  one  think  of  certain  acute  abdominal 
conditions. 

Where  there  is  arteriosclerosis,  enlarged 
heart,  a  history  of  previous  angina,  typical 
radiation  of  the  pain  in  the  neck  and  arm,  the 
diagnosis  will  not  be  so  difficult  as  where 
these  suggestive  aids  are  lacking. 

Pericarditis,  In  acute  pericarditis  the  symp- 
toms are  those  of  an  acute  infection.  The 
disease  is  characterized  by  pain  in  the  region 
of  the  heart.  This  pain  may  be  referred  to 
the  abdomen,  to  the  region  of  the  stomach, 
gall-bladder,  or  appendix.  A  careful  examina- 
tion will  usually  reveal  tumultuous  heart 
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action:  d3rspnoeay  cyanosis,  dysphagia,  fric- 
tion rub,  and  with  effusion,  enlarged  cardiac 
dulhiess.  Fluoroscopic  examination  is  of 
great  value. 

Fussell  has  seen  pericarditis  mistaken  for 
appendicitis,  but  states  that  the  mistake 
rarely  occurs  in  the  reverse  way.  (I  have 
been  called  to  operate  upon  a  case  for  chole- 
cystitis in  which  the  examination  revealed  a 
pericarditis  with  friction  rub.) 

RETROPERITONEAL  LESIONS 

Renal.  Among  the  renal  conditions  that 
might  be  confused  with  intra-abdominal 
lesions  should  be  mentioned  (i)  stone,  (2) 
DietUs  crises,  (3)  unilateral  haematogenous 
infection  of  the  kidney,  the  septic  infarct  of 
Brewer,  (4)  uraemia,  (5)  perinephritic  abscess, 
and  (6)  pyelonephritis.  The  most  frequent 
is  stone.  Renal  colic  is  characterized  by 
severe  pain,  usually  calling  for  morphine, 
with  tenderness  in  the  loin,  and  vesical 
tenesmus,  with  nausea  or  vomiting  and 
haematuria,  with  no  increase  in  temperature 
or  leucocytosis..  The  symptomatology  of 
renal  lithiasis  has  been  very  exhaustively 
studied  by  Braasch,  who  found  great  varia- 
tions in  the  usually  accepted  signs  and  symp- 
toms. For  example,  typical  pain  and  tender- 
ness in  the  kidney  region  was  present  in  only 
117,  of  251  cases:  in  26  pain  was  general 
abdominal;  in  30,  pain  referred  to  gall- 
bladder; in  32,  pain  referred  to  lower 
abdomen;  in  56,  pain  referred  to  both  sides 
of  abdomen;  in  40,  pain  referred  to  affected 
sides  of  abdomen;  in  16,  pain  referred  to 
non-affected  side  of  abdomen.  Thus  one  is 
justified  in  concluding  that  the  pain  of  renal 
lithiasis  may  be  very  atypical. 

Braasch,  likewise  found  that  haematuria 
was  present  in  141  of  251  cases,  or  56  per  cent, 
a  rather  indefinite  percentage,  and,  to  make 
matters  worse,  in  500  consecutive  routine 
examinations  in  cases  without  symptoms  of 
renal  trouble,  146  showed  microscopic  blood 
in  the  urine. 

Cabot,  in  150  cases  of  renal  and  ureteral 
stone,  found  the  urine  persistently  normal  in 
14  per  cent,  haematuria  absent  in  32  per  cent. 

The  presence  of  microscopic  blood  in  the 
urine  may  be  due  to  pathology  in  any  part  of 


the  genito-urinary  tract.  The  mere  fact  that 
there  is  an  acute  abdominal  inflammation 
may  cause  microscopic  haematuria. 

The  contact  of  an  acutely  inflamed  appen- 
dix with  the  ureter  or  bladder  may  give  rise 
to  blood  in  the  urine.  Eising  reports  two  such 
cases  of  pericystitis  complicating  acute  ap- 
pendicitis, and  I  have  seen  two  cases  in  which 
symptoms  suggestive  of  appendicitis,  with  a 
mass  in  the  pelvis,  were  relieved  by  the.  re- 
moval of  bloody  urine  from  the  distended 
bladder.  Laparotomy  disclosed  a  gangrenous 
appendix  in  contact  with  the  fundus  of  the 
bladder. 

Such  cases  are  not  uncommon,  and  too 
much  stress  must  not  be  placed  upon  the 
presence  of  a  few  red  blood-cells  in  the  urine, 
as  indicative  of  renal  colic. 

The  X-ray  failed  to  reveal  urinary  calculi 
in  10  to  15  per  cent  of  Cabot's  and  in  11  per 
cent  of  Braasch's  cases. 

Confusion  between  abdominal  conditions 
and  kidney  stone  was  emphasized  by  the  late 
Maurice  Richardson  who  wrote  an  extensive 
article,  the  last  before  his  death,  on  "The 
Error  of  Overlooking  Ureteral  Stone  Under  a 
Diagnosis  of  Appendicitis,"  and  Hugh  Cabot 
reported  157  cases  of  stone  in  the  kidney  and 
ureter,  in  26  of  which  unnecessary  abdominal 
operations  had  been  performed.  These  opera- 
tions were  distributed  as  follows: 

Appendectomy  without  relief 10 

Exploratory  laparotomy 7 

Fixation  of  kidney 4 

Operation  for  gall-stones i 

Decapsulation  of  kidney i 

Salpingo-oophorectomy i 

Suprapubic  cystostomy i 

"Adhesions" i 

And  in  a  recent  contribution,  Braasch  states 
that  143,  or  practically  one-third  of  the  total 
nimiber  in  his  series  of  cases  of  nephrolithiasis 
had  had  previous  laparotomies  performed 
elsewhere  for  relief  of  pain :  83  with  stone  in 
right  kidney;  55  with  stone  in  left  kidney; 
5  with  stone  in  both  kidneys;  twenty-one 
patients  with  stone  in  left  ludney  had  had 
previous  operations  on  the  appendix  or  gall- 
bladder. 

DietTs  crises  is  characterized  by  symptoms 
that  simulate  renal  colic,  or  intra-abdominal 
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disease,  such  as  severe  abdominal  or  lumbar 
pain,  nausea,  vomiting,  distention,  rigidity, 
with  enlarged  tender  kidney,  and  variable 
bladder  symptoms  with  a  usual  absence  of 
temperature  and  leucocytosis.  This  condi- 
tion is  supposed  to  be  due  to  an  acute  obstruc- 
tion of  the  ureter  by  kink  or  torsion  of  a 
floating  or  wandering  kidney.  It  was  first 
described  by  Dietl  in  1864,  and  its  frequency 
is  decreasing  with  more  painstaking  examina- 
tion and  more  accurate  diagnosis. 

Acute  hematogenous  infection  of  kidney^ 
acute  septic  infarct  of  kidney.  Brewer,  in  1906, 
analyzed  13  cases,  and  found  11  in  women 
and  II  on  the  right  side.  Chill  at  onset  was 
present  in  4.  Sudden  high  temperature,  104*^, 
at  first  examination  was  found  in  12.  In 
three  cases  there  were  marked  remissions; 
in  others,  the  temperature  was  constantly 
high.  In  all  cases  the  pulse  was  rapid,  over 
120.  In  12  the  chief  complaint  was  abdom- 
inal pain,  in  4  in  the  right  ihac  region.  The 
costovertebral  angle  was  tender  in  all.  Mus- 
cular rigidity  was  a  frequent  finding  as  was 
leucocytosis.  Microscopic  blood  was  found 
in  the  urine  of  all  but  one. 

In  these  cases,  with  the  sudden  onset, 
severe  general  pain,  localizing  on  the  right 
side,  vomiting,  with  profound  constitutional 
toxic  disturbances  and  few  definitely  renal 
symptoms,  the  condition  is  often  mistaken 
for  intra-abdominal  infection. 

In  Brewer's  13  cases,  an  abdominal  in- 
cision, under  mistaken  diagnosis,  was  made 
three  times.  In  Cobb's  8  cases,  the  same  mis- 
take was  made  in  3  instances. 

That  this  type  of  case  is  not  as  uncommon 
as  was  previously  supposed,  is  shown  by  the 
fact  that  Mason  in  191 2  collected  28  cases, 
and  Cimningham  in  the  same  year  reported 
8  additional  cases. 

In  a  personal  case,  2  days  after  an  imsuc- 
cessful  abdominal  operation,  nephrectomy 
was  followed  by  a  satisfactory  outcome. 

Disease  of  the  suprarenal  capsule,  Addison's 
disease,  or  syndrome,  is  characterized  by 
(a)  physical  and  mental  inertia,  (b)  pig- 
mentation, (c)  gastro-intestinal  symptoms. 

In  the  last  we  find  anorexia,  nausea,  vomit- 
ing, constipation  and  later  diarrhoea,  enterop- 
tosis,  pain  in  lumbar  and  iliac  regions,  with 


slight  rigidity  and  tenderness  on  palpation  iq 
right  iliac  fossa,  which  may,  at  times,  be 
attributed  to  intra-abdominal  disease. 

Study  of  the  suprarenal  gland  has  taught 
that  there  is  a  cortical  portion  that  concerns 
the  sexual  function;  and  a  medullary  portion 
that  seems  to  have  a  double  function;  one 
concerning  pigmentation,  and  the  other,  in 
the  production  of  suprarenin  or  adrenalin. 
This  medullary  portion  consists  of  connective 
tissue,  nerves  and  cells,  the  most  important 
is  the  chromaffin  cell.  This  chromaffin  is 
found  in  the  medullary  portion  of  the  adrenal, 
in  the  sympathetic  ganglia,  in  the  substance 
of  the  epididymis,  and  all  these  combined 
constitute  what  is  known  as  the  chromaffin 
system,  which  seems  in  some  way,  as  yet  not 
understood,  to  be  intimately  connected,  either 
as  a  hypo-  or  hyper-function,  with  these 
atypical    abdominal    complaints. 

Addison's  syndrome,  because  of  the  gastro- 
intestinal symptoms,  in  which  the  pain  at 
times  may  be  severe,  may  be  confused  with 
intraperitoneal  disease. 

The  symptom-complex  characteristic  of 
Addison's  syndrome  is  not  uncommon.  The 
pigmentation  will  be  found  very  frequently 
with  the  other  two,  if  it  is  intelligently  looked 
for.  One  meets  this  syndrome  frequently  in 
cases  that  come  under  observation  with  a 
diagnosis  of  chronic  appendicitis,  but  one 
hesitates  to  diagnose  Addison's  disease. 

That  there  may  be  cu:ute  pain  in  this  class 
of  cases  is  beyond  question;  and  Tice  dtes  a 
case  in  point.  The  diagnosis  of  Addison's 
syndrome  and  appendicitis  was  made.  In  a 
"subsequent  note"  it  is  stated  that  there  was 
exacerbation  of  the  appendicitis  which  led  to 
transfer  to  the  surgical  service  and  laparot- 
omy was  performed,  at  which  the  findings 
were  negative,  except  for  "an  old  adherent 
appendix"  which  was  removed.  Death  oc- 
curred the  following  day  and  an  autopsy  was 
not  permitted.  This  "exacerbation  of  the 
appendicitis"  was  evidently  a  misinterpreta- 
tion of  the  symptoms. 

Brodnitz  calls  attention  to  the  "violent 
intestinal  colic  occurring  in  attacks,  failure 
of  the  peristalsis-,  and  isolated  intestinal  dis- 
tention." And  Ebstein  says  that  in  the 
terminal  stages  there  is  excessive  vomiting. 
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abdominal  pain  and  constipation,  the  abdo- 
men is  retracted  and  the  walls  tense,  the  pulse 
becomes  small  and  there  exists  in  toto,  the 
picture  of  peritonitis. 

Haemorrhage,  or  suppuration,  may  lead  to 
sudden  destruction  of  the  suprarenal  glands. 
This  condition  is  but  rarely  recognized,  was 
first  described  by  Virchow,  and  is  char- 
acterized by  very  severe  symptoms  together 
with  peritonitis  which  ends  rapidly  in  death. 

UrcBtnia.  In  certain  cases  of  uraemia,  acute 
abdominal  pain,  distention,  with  severe 
vomiting  and  fever  may  be  present.  Differ- 
ential points  are  urine  examination,  blood 
pressure,  hypertrophy  of  heart. 

The  acute  abdominal  pain  of  nephritis 
particularly  of  the  haemorrhage  type,  has  been 
emphasized  by  Osier. 

Perinephritic  abscess.  Perinephritic  abscess 
may  simulate  peritoneal  disease,  but  careful 
history  and  examination  will  usually  prevent 
confusion. 

Pyelonephritis.  Pyelonephritis  is  undoubt- 
edly a  cause  of  pain  in  the  right  side  of 
abdomen,  that  may  lead  to  erroneous  diagno- 
sis. In  90  cases  of  proved  pyelonephritis 
entering  Cook  County  Hospital,  in  191 7, 
Culver  found  that  the  entrance  diagnosis 
included  ahnost  every  possibility.  In  two 
personal  cases  in  which  symptoms  persisted 
after  appendectomy,  catheterization  of  the 
ureter  showed  a  pyelitis  of  the  right  kidney. 

Genito-urinary  tract  in  the  male.  Inflam- 
mation of  the  epididymis,  prostate  gland,  or 
the  seminal  vesicles  may  cause  pain  and 
tenderness  in  the  right  iliac  fossa,  as  likewise 
may  small  hernia. 

Orthopedic  conditions.  Orthopedic  condi- 
tions such  as  caries,  spondylitis  deformans  or 
hypertrophic  arthritis  of  the  vertebrae,  sub- 
luxations of  the  sacro-iliac  or  limibosacral 
articulations,  or  the  presence  of  an  abnormal 
transverse  process  of  the  fifth  limibar  verte- 
bra, are  all  of  importance  in  a  consideration 
of  atypical  abdominal  pain.  They  usually 
give  rise  to  chronic  symptoms  but,  occasion- 
ally may  cause  acute  pain,  and  other  symp- 
toms that  may  simulate  intra-abdominal 
lesions.  They  may  be  suspected  by  limitation 
of  motion  of  the  spine,  with  local  tenderness 
over  vertebrae  or  limibar  regions. 


R.  C.  Cabot  reports  17  cases  of  vertebral 
tuberculosis  (Pott's  disease)  that  came  to 
autopsy;  only  4  were  recognized  in  life.  He 
says  that  knuckle  in  the  spine,  pressure  signs, 
muscular  rigidity,  limitation  of  motion,  and 
secondary  abscess  are  not  common. 

The  important  diagnostic  point  is  X-ray 
examination  which  may  show  erosion,  arthri- 
tis or  deformity;  but  these  roentgenograms 
must  be  given  careful  study  before  arriving  at 
conclusions,  as  the  normal  X-ray  picture  is 
not  yet  definitely  accepted. 

Cotton  in  a  very  concise  article  on  "Frac- 
tures of  the  Transverse  Processes  of  the 
Vertebrae,"  makes  the  statement  that,  "with- 
in a  year  a  certain  amount  of  loose  literature 
has  appeared  concerning  fractures  of  the 
transverse  processes  of  the  vertebrae.  It  does 
seem  to  me  that  we  should  refrain  from  diag- 
nosis, or  at  least  from  prognosis  and  cures, 
and  even  from  expert  testimony  until  we  have 
more  facts." 

In  22  cases  classed  as  fracture  of  the  trans- 
verse process  of  the  vertebra,  in  the  X-ray 
Department,  of  the  Boston  City  Hospital, 
Cotton  was  able  to  find  a  fracture  in  only  12, 
and  after  briefly  abstracting  these  cases  and 
presenting  outline  drawings  of  the  roent- 
genograms in  6,  of  which  the  traimiatic  origin 
was  doubtful,  concludes  that  "anomaUes  in 
this  region  are  frequent;  often  ill  shown  by 
average  routine  X-ray  plates,  are  not  always 
properly  interpreted,  and  are  apt  to  be  called 
fractures. 

"More  than  that,  it  is  suggested  that  real 
fractures  of  the  transverse  processes  may  not 
improbably  imite  by  fibrous  union  without 
persistent  symptoms,  and  be  chanced  on 
later. 

"There  is  no  doubt  that  real  frattures  of 
the  transverse  processes  of  the  vertebrae  in 
the  lumbar  region  do  occur;  probably  not 
very  infrequently.  How  important  they  are, 
does  not  yet  appear,  nor  will  their  importance 
be  manifest  until  other  series  are  studied,  and 
some  of  them  carried  on,  to  investigation  of 
end-results." 

Subperitoneal  or  retroperitoneal  cellulitis  or 
infection.  Acute  abdominal  pain  in  the  right 
lower  quadrant,  rapidly  spreading  and  be- 
coming general,   with   tenderness,   rigidity, 
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increased  pulse  rate,  elevation  of  temperature 
often  with  a  chill  and  leucocytosis,  during  the 
course  of  an  attack  of  influenza  with  pharjm- 
gitis  or  tonsillitis,  may  be  streptococcal  infec- 
tion of  the  subp)eritoneal  areolar  tissue,  sec- 
ondary, or  metastatic,  to  a  primary  focus  in 
the  pharynx  or  tonsil,  in  which  the  appendix 
is  invaded  merely  as  an  incident  in  the  course 
of  the  general  infection.  As  the  appendix,  in 
these  cases,  is  not  a  causative  factor  its  re- 
moval will  have  but  little  influence  upon  the 
course  of  the  disease.  Such  cases  call  for  care- 
ful differentiation;  if  they  are  retroperitoneal 
streptococcal  infections,  appendectomy  is  not 
of  much  avail.  Many  such  cases  continue  to 
death  after  operation  by  general  bacteraemia, 
pneumonia  or  nephritis.^ 

As  radical  an  operator  as  Murphy  was,  he 
advocated  a  non-oi>erative  treatment,  noting 
that  such  cases  fared  better  without  opera- 
tion, that  the  resistance  of  the  patient  was 
lowered  by  futile  operation,  and  that  a  fatal 
termination  was  liable  to  follow  instead  of 
cure.  He  says:  **The  greatest  stress  should 
be  laid  on  the  differential  diagnosis  between 
intra-  and  subperitoneal  infections,  and  in 
addition,  the  fact  should  be  forced  on  the 
profession  that  subperitoneal  cellulitis  is  not 
in  the  range  of  operative  treatment,  and  that 
the  proper  treatment  of  intraperitoneal  peri- 
tonitis is,  primarily,  a  surgical  one.  Cases  of 
subperitoneal  cellulitis  are  not  remedied  at 
all  by  opening  and  draining  of  the  peritoneal 
cavity,  as  this  does  not  attack  the  field  of 
infection,  namely  the  subperitoneal  cellular 
tissues." 

Anderson  cites  a  number  of  cases  of  acute 
appendicitis  as  a  sequel  of  tonsillitis  and  he 
emphasizes  the  fact  that  this  type  of  case  is 
prone  to  be  atypical. 

A  personal  case  of  this  type,  in  abstract,  is 
as  follows: 

■ 

A.  R.,  servant,  female,  single,  age  17  years.  The 
patient  had  always  had  "stomach  trouble"  but  it 
was  never  sufficiently  severe  to  warrant  consulting 
a  physician. 

On  April  9, 191 1, she  had  tonsillitis,  with  the  usual 
symptoms;  onset  of  menses  the  day  before.  On 
AprU  II,  she  had  pain,  swelling  and  tenderness  of 

iThe  above  was  written  before  the  recent  pandemic  of  influenza  and 
tubaequent  experience  has  seemed  to  emphasise  the  importance  of  this 
point 


the  right  knee.  On  April  12,  the  knee  became  worse 
and  she  had  the  same  symptoms  in  the  right  ankle 
and  both  wrists,  which  necessitated  her  ceasing 
work,  going  to  bed  and  calling  a  physician.  Dr. 
Neil  Andrews  made  a  diagnosis  of  FK>lyarthritis 
secondary  to  tonsillitis.  On  April  13,  the  joints 
improved,  but  she  complained  of  abdominal  pain, 
nausea  and  vomiting.  These  symptoms  with  tem- 
perature persisted  and  on  April  16,  the  pain  and 
tenderness  in  the  abdomen  became  localized  in  the 
right  Uiac  fossa.  Examination  revealed  tenderness 
and  rigidity  of  right  rectus.  The  thigh  was  flexed 
and  extension  caused  pain  in  the  right  iliac  fossa. 
Pulse  130  and  temperature  103**  F.  Leucocytosis 
20,000.    Diagnosis:    acute  appendicitis. 

Operation  revealed  visceral  and  parietal  peri- 
toneum congested,  blistered,  swollen,  oedematous; 
straw  colored  free  fluid;  pelvic  and  abdominal 
viscera  negative;  appendix  congested,  similar  to 
other  peritoneum  with  no  adhesions,  mesenteriolum 
infiltrated,  mesenteric  glands  enlarged  and  a  peri- 
colic membrane.  Typical  appendectomy  was  per- 
formed, followed  by  the  closure  of  the  abdomen 
without   drainage. 

The  convalescence  was  very  stormy ;  for  four  weeks 
the  temperature  remained  high,  with  elevation  to 
over  103®  F.  with  new  joint  manifestations.  The 
abdominal  wound  healed  per  primam.  Since  then 
the  patient  has  been  in  perfect  health,  and  examina- 
tion in  December,  19 16,  confirmed  the  report.  In 
my  opinion  the  recovery  in  this  instance  was  in 
spite  of,  and  not  because  of,  the  removal  of  the 
appendix. 

J.  S.  Evans  presents  the  result  of  observa- 
tion upon  the  relationship  between  pyogenic 
infections  of  the  upper  respiratory  tract  and 
the  morbidity  curve  of  acute  appendicitis, 
during  fifty-nine  months,  among  the  students 
of  the  University  of  Wisconsin  and  evidently 
encountered  no  such  cases.  During  this 
period  there  were  236  cases  of  acute  appen- 
dicitis in  over  16,000  students,  214  of  which 
were  primary  attacks.  In  86  per  cent  there 
were  observed  definite  primary  infections  of 
the  upper  respiratory  tract.  The  primary 
respiratory  infection  preceded  the  acute  ap- 
pendiceal attack  on  an  average  of  16  days,  the 
minimum  interval  being  i  day,  the  maximum 
60  days. 

In  studying  the  morbidity  curve  of  appen- 
dicitis from  month  to  month  we  find  that  at 
eight  periods  during  the  six  years  there  were 
marked  increases  above  the  expectant  rate. 
Since  similar  increases  above  the  expectancy 
of  acute  upper  respiratory  infections  attended 
these  same  periods,  we  consider  the  evidence 
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of  an  etiologic  relationship  between  the  two 
diseases  the  more  definite.  The  total  number 
of  cases  in  these  eight  periods  was  113  and 
the  total  number  of  days  involved  was  226,  or 
an  average  of  one  case  of  appendicitis  every 
two  days.  This  is  in  such  sharp  contrast  to 
both  the  average  monthly  rate  and  to  the 
expectant  rate  for  each  of  the  59  months  that 
one  is  justified  in  considering  each  group  of 
cases  as  a  definite  epidemic. 

Evans  suggests:  '*In  this  group  of  113 
cases  we  were  dealing  with  micro-organisms 
of  the  streptococcus  group  possessing  a  defi- 
nite tropism  for  the  appendix." 

The  condition  of  subperitoneal  inflamma- 
tion subsequent  to  puerperal  infection  of  the 
uterus,  and  designated  as  *' dry-peritonitis," 
has  been  recognized  for  some  time. 

Peritoneal  operations  and  radical  pro- 
cedures in  such  circumstances  have  been  so 
unsatisfactory  that  they  are  no  longer  con- 
sidered, and  conservative  measures  are  now 
indicated. 

Enlarged  mesenteric  lymph  glands,  usually 
tubercular,  as  in  "tabes  mesenterica"  or  ab- 
dominal Hodgkin's  disease,  in  the  right  iliac 
fossa  at  the  lower  end  of  the  root  of  the 
mesentery,  may  be  palpable  through  the 
abdominal  wall.  Such  a  finding  on  palpation, 
in  conjunction  with  acute  abdominal  symp- 
toms and  temperature  may  lead  to  confusion 
with  an  acute  appendicitis. 

Carson,  in  a  consideration  of  "The  Clinical 
Aspects  of  Tuberailous  Mesenteric  Glands," 
recommends  the  removal  of  any  caseating  or 
calcareous  glands,  which  he  admits  may  be 
rather  a  tedious  procedure;  and  that  it  is  not 
devoid  of  danger  is  shown  by  a  personal  case. 

Exploratory  laparotomy  was  performed  upon  a 
child  of  6  years  with  a  temperature,  right  Hiac  mass, 
pain  and  tenderness,  and  a  history  of  so-called 
"  chronic  appendicitis,"  to  settle  a  diagnosis  of  tuber- 
culosis or  appendicitis.  At  operation  the  appendix 
was  found  to  be  normal  and  was  not  removed.  The 
mesenteric  lymph  glands  were  enlarged  and  one  was 
removed  for  diagnosis.  Thb  was  foUowed  by 
meningitis  and  death. 

Enlarged  mesenteric  lymph  glands  are 
frequent  in  cases  of  so-called  chronic  appen- 
dicitis, but  in  a  careful  histologic  study  of 
many  such  glands,  I  have  been  unable  to 
find  any  evidence  of  tuberculosis. 


NERVOUS  XESIONS 

In  a  study  of  abdominal  pain,  it  may  be 
of  interest  to  make  a  comparative  review  of 
pains  within  the  cranial  cavity. 

According  to  Fussell,  headaches  may  be 
due  to  (a)  reflex  irritation;  (b)  toxaemia,  in- 
fectious or  chemical;  (c)  circulatory  dis- 
turbances; (d)  neuroses;  (e)  organic  diseases 
of  the  brain,  its  membranes,  or  skull  (the 
brain  is  insensitive  and  pain  is  due  to  involve- 
ment of  the  meninges  either  actually  or  by 
pressure) ;  (f )  indurative  or  muscular,  due  to 
the  pressure  of  rheimiatic  nodules  in  the 
muscles  of  the  scalp  or  neck;  (g)  neuralgia  or 
neiuitis. 

With  this  formidable  and  confusing  array 
of  possible  causes  of  pain  in  the  head,  one 
might  well  pause  and  consider  before  jumping 
at  a  conclusion  without  careful  investigation 
of  the  possibilities  in  cases  of  pain  in  the 
abdomen. 

The  nerves  of  the  abdominal  wall  are  as 
follows:  anterior  divisions  of  the  lower  six 
intercostal  (dorsal)  nerves,  called  the  abdom- 
inal intercostals.  (The  twelfth  dorsal  is  larger 
and  communicates  with  the  iliohypogastric 
branch  of  the  first  lumbar,  and  the  hypo- 
gastric branch  of  the  first  lumbar  nerve.) 

The  twelfth  dorsal  nerve  leaves  the  spinal 
canal  below  the  last  dorsal  vertebra  and  rib, 
running  at  first  behind  the  psoas  muscle  and 
in  front  of  the  quadrat  us  lumborum.  It 
pierces  the  transversaUs  and  passes  between 
it  and  the  internal  oblique,  two  inches  above 
the  iliac  spine,  in  a  downward  and  inward 
direction  to  the  edge  of  the  rectus,  where  it 
pierces  the  sheath  and  runs  behind  it  to  about 
the  middle  of  the  belly  of  the  muscle.  It 
pierces  the  muscle  and  the  anterior  rectus 
sheath,  some  branches  becoming  cutaneous 
and  supplying  the  skin  below  the  umbilicus. 
It  also  suppUes  branches  to  the  trans versalis, 
the  internal  and  external  oblique,  the  rectus 
and  the  p3a:amidalis  muscles. 

The  hypogastric  branch  of  the  first  lumbar 
nerve,  nms  between  the  transversalis  and 
internal  oblique,  about  an  inch  above  the  crest 
of  the  ilium;  it  continues  downward  and  in- 
ward parallel  to  the  twelfth  dorsal,  pierces 
the  internal  oblique  about  an  inch  in  front  of 
the  anterior  superior  iliac  spine  and  lies  about 
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half  an  inch  above  the  inguinal  canal  under 
the  aponeurosis  of  the  external  oblique; 
pierces  the  aponeurosis  of  the  external  oblique 
an  inch  and  a  half  above  the  external  inguinal 
ring,  becomes  cutaneous,  and  supplies  the  skin 
above  the  pubes  below  the  level  of  the  twelfth 
dorsal.  It  gives  off  branches  to  the  trans- 
versalis,  oblique,  and  pyramidalis  muscles. 

Neuritis  and  neuralgia.  Neuritis  and  neu- 
ralgia are  differentiated  clinically,  but  most 
neuralgias  are  probably  due  to  a  mild  peri- 
neuritis. 

In  neuralgia,  the  pain  is  sharp  shooting  and 
paroxysmal  limited  to  the  course  of  a  nerve, 
and  is  made  worse  by  peripheral  irritation. 
In  neuritis,  the  pain  is  constant,  burning  or 
boring,  and  worse  at  night;  with  tenderness 
over  the  course  of  the  affected  nerve  and 
aggravated  by  pressure;  there  may  be 
trophic  changes,  with  anaesthesia,  paralysis 
or  atrophy. 

A  localized  neuritis  or  neuralgia  of  one  or 
more  of  the  nerves  of  the  abdominal  wall 
might  be  characterized  by  pain,  varying  in 
intensity  of  boring  or  stabbing  character 
along  the  course  of  the  nerve  and  its  dis- 
tribution, with  local  tenderness  and  pain  on 
pressure  or  motion.  Elevation  of  temperature 
is  rare,  and  constitutional  symptoms  slight. 
There  may  be  anaesthesia,  tactile  sensation 
lessened  though  pain  sense  increased;  paxaes- 
thesia  with  numbness,  tingling  or  formication; 
atrophy  or  paralysis,  with  absence,  exaggera- 
tion or  diminution,  of  reflexes. 

Such  disturbances,  if  they  exist  in  the 
nerves  of  the  abdominal  wall  and  there  is 
reason  to  believe  that  they  do,  have  been 
given  but  little  consideration,  and  demand 
study,  because  they  have  imdoubtedly  led 
to  erroneous  diagnosis.  Such  a  group  of  symp- 
toms with  a  crop  of  vesicles  is  classic  in 
herpes  zoster.  Head  and  Campbell  conclude 
that  herpes  zoster  is  a  speciftc  infective  dis- 
ease in  which  the  virus  has  an  affinity  for  the 
nervous  system,  particularly  the  ganglia,  and 
considers  the  diseatse  as  an  acute  posterior 
poliomyelitis,  in  contradistinction  to  acute 
anterior  poliomyelitis.  Rosenow  concludes 
that  this  disease  is  due  to  a  streptococcus  hav- 
ing elective  affinity  for  the  ganglia  and  pos- 
terior roots. 


Herpes  zoster  of  the  face  and  upper  inter- 
costals  is  recognized,  and  compaxatively  fre- 
quent; but,  of  the  lower  intercostals  and  the 
first  lumbar,  if  ais  frequent,  is  but  rarely 
recognized.  The  location  of  the  pain  and 
symptoms  often  lead  to  a  diagnosis  of  intra- 
abdominal disease  and  the  hot  applications 
which  are  frequently  applied  may  cause  one 
to  misinterpret  the  presence  of  vesicles.  Such 
cases  have  undoubtedly  been  operated  upon  for 
acute  appendicitis.  The  occurrence  of  "zos- 
ter" of  the  viscera  may  no  longer  be  ques- 
tioned, as  such  cases  are  cited  in  the  litera- 
ture, and  the  knowledge  of  such  a  possibility 
adds  greatly  to  the  difficulties  and  uncertain- 
ties of  proper  interpretation  of  the  signifi- 
cance of  acute  abdominal  pain. 

A  local  neuritis  near  the  abdominal  wall, 
which,  if  imitated  in  the  nerves  of  the  right 
iliac  fossa,  would  cause  great  confusion  is  the 
"meralgia  paraesthetica"  which  is  well  recog- 
nized, and  a  definite  clinical  entity.  It  was 
described  first,  by  Bernhardt  in  1895.  In 
1900  Musser  and  Sailer  collected  99  cases; 
and  W.  J.  Rutherfurd  reports  a  dozen  cases 
in  the  last  ten  years.  The  symptoms  are 
caused  by  a  mononeuritis  of  the  external 
cutaneous  nerve  of  the  thigh.  (A  branch  of 
the  second  and  third  lumbar  nerves.)  There 
is  a  local  paraesthesia  of  which  the  cause  is 
imknown  and  the  treatment  unsatisfactory. 

Other  forms  of  neuralgia  or  neuritis  which 
lead  one  to  admit  the  possibility  of  a  local 
right  side  abdominal  painful  affection  of  the 
nerve  are:  occipitocervical  neuralgia  with 
induration  and  tender  spots.  If  such  areas  of 
induration  occurred  in  the  abdominal  wall 
near  McBurney's  spot  erroneus  conclusions 
might  be  drawn. 

Pain  such  as  that  of  tic  douloureux,  or 
intercostal  neuralgia  if  occurring  in  the  dis- 
tribution of  certain  abdominal  nerves  might 
lead  to  unnecessary  laparotomy.  Migraine, 
sciatica,  or  lumbar  neuralgia,  coccod>Tua, 
pododynia  and  other  similar  aflfections,  if 
appearing  in  different  locations,  might  give 
rise  to  confusion. 

Myositis  and  myalgia.  The  fact  that 
localized  pain,  tenderness  and  rigidity  may 
be  due  to  pathological  conditions  within  the 
substance  of  the  abdominal  wall  seems  to 
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have  been  consistently  overlooked.  A  myosi- 
tis in  a  certain  location  in  the  abdominal  wall, 
if  unrecognized,  might  readily  be  confused 
with  intra-abdominal  lesions. 

The  myalgias,  rather  loosely  defined  as 
painful  affections  of  the  voluntary  muscle, 
fascia  or  periosteum  to  which  they  are 
attached  (many  authorities  claim  it  to  be  a 
neuralgia  of  the  sensory  nerves  of  the  muscle) 
are  recognized  in  certain  anatomical  locations 
as  liunbago,  torticollis,  pleurodynia. 

Pain  is  the  prominent  symptom.  The  con- 
stitutional symptoms  are  mild,  there  is  no 
fever  and  no  leucocytosis.  An  abdominal 
type  of  this  condition  is  admitted  but  it  has 
not  been  given  due  attention,  and  if  unrecog- 
nized would  lead  to  confusion  and  error. 

The  headaches  that  are  accompanied  by 
areas  of  *' induration"  usually  at  the  origin  or 
insertion  of  muscles  in  the  scalp  and  neck, 
might  well  be  studied  more  carefully,  and  the 
occurrence  of  similar  phenomena  in  the 
abdominal  wall  might  clear  up  some  of  the 
uncertain  cases  of  abdominal  pain. 

Lead  colic.  The  colic  of  lead  poisoning  has 
frequently  led  to  unnecessary  laparotomy 
because  of  its  very  close  simulation  of  intra- 
abdominal disease.  The  abdominal  pain  is 
general  and  associated  with  marked  muscular 
rigidity,  noteworthy  in  being  relieved  by 
pressure.  Vomiting  and  constipation  are 
present,  the  pulse  is  slow  and  of  high  tension 
with  an  absence  of  elevation  of  temperature. 
The  blood  count  shows  anaemia  with  stippled 
red  cells  and  usually  no  leucocytosis. 

Characteristic  Burton's  lead  line,  unfortu- 
nately is  present  in  only  half  of  the  cases,  but 
if  discovered  the  diagnosis  is  confirmed.  A 
false  lead  line  may  be  found  on  the  gimis  of 
any  person  working  in  dirty  metallic  dusty 
surroundings.  This  may  be  removed  by  clean- 
ing the  mouth  and  teeth.  The  true  lead  line 
is  not  on  the  gum,  but  is  in  the  giun,  and  in 
its  incipiency  is  not  a  line,  but  a  series  of  dots, 
the  result  of  chemical  changes  between  the 
lead  and  sulphur  of  decomposing  particles  of 
food,  and  will  not  be  removed  by  cleaning.  It 
is  best  seen  with  the  aid  of  a  magnifying  glass. 

In  securing  the  history,  it  is  well  to  remem- 
ber that  plumbism  may  occur  in  occupations 
other  than  that  given  as  painter. 


Tabes.  Nuzum  has  made  a  most  important 
contribution  to  the  literature  of  tabes,  in 
which  he  quotes  from  the  classic  description 
of  this  condition  by  Charcot  as  follows: 

"But  of  all  the  visceral  symptoms  which 
may  display  themselves  from  the  period  of 
lightning  pains,  one  which  is  at  once  the  most 
remarkable  and  the  least  known,  if  I  mistake 
not,  is  that  which  I  have  proposed  to  designate 
by  the  name  of  gastric  crises.  Very  often 
their  real  signification  remaining  misunder- 
stood, they  are  the  occasion  of  grave  errors  of 
diagnosis. 

"But  it  is  time  to  tell  you  in  what  these 
gastric  crises  consist.  Suddenly  and  generally 
at  a  period  when  a  paroxysm  of  shooting 
pains  has  seized  upon  the  extremities,  the 
patient  complains  of  pain  which,  starting 
from  the  groins,  seems  to  ascend  both  sides  of 
the  abdomen  and  to  become  fixed  in  the  epi- 
gastric region.  At  the  same  time  they  com- 
plain of  pains  situated  between  the  shoulders 
which  radiate  around  the  base  of  the  trunk 
in  a  lightning-like  manner.  Then  the  pulsa- 
tion of  the  heart  commonly  becomes  violent 
and  precipitated.  Rapidity  of  the  pulse  with- 
out fever  is,  in  truth,  a  very  common  incident. 
Almost  incessant  and  extremely  distressing 
vomiting  is  often  associated  with  gastric 
crises.  Food  is  first  ejected,  then  a  mucous, 
colorless  liquid  sometimes  mixed  with  bile  or 
tinged  with  blood.  An  intense  feeling  of  sick- 
ness and  vertigo  are  superadded  to  the  vomit- 
ing and  cardialgic  pains.  Many  a  time  I  have 
seen  this  symptom  diverting  the  attention  of 
the  physician  and  causing  him  to  misappre- 
hend the  real  nature  of  the  disorder.  I  also 
have  several  times  fallen  into  the  snare  in 
other  days.'' 

The  gastric  crises  of  tabes  has,  imtil  very 
lately  in  the  minds  of  many  physicians,  been 
considered  a  rare,  unusual,  and  late  mani- 
festation of  cerebrospinal  syphilis. 

That  many  cases  of  gastric  crises  have  been 
mistaken  for  acute  abdominal  lesions  has 
been  more  or  less  imperfectly  realized,  but 
Nuzum's  article  entitled,  "Needless  Surgical 
Operations  from  Failure  to  Recognize. Tabes 
Dorsalis,"  is  of  great  value  in  attracting 
attention  to  the  frequency  of  the  slipshod  or 
careless  methods  taken  to  arrive  at  a  diagno- 
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sis.  Nuzum  collected  and  analyzed  the 
records  of  looo  cases  of  tabes  treated  in  Cook 
County  Hospital  during  the  four  years,  1910- 
1915.  In  these  1000  cases,  97  needless  opera- 
tions had  been  performed  uj)on  87  patients. 

"In  estimating  the  number  of  operations, 
only  those  have  been  included  in  which  the 
patients  were  told  by  the  surgeon  that  nothing 
wrong  was  found,  and  in  which  the  old  symp- 
toms returned  following  the  operation.  Cases 
have  been  excluded  when  scars  of  previous 
operations  were  found  in  the  epigastrium, 
kidney  or  appendix  region,  with  no  record  of 
what  was  found  or  done  at  the  operation, 
recorded  on  the  history  sheets,  or  when  this 
could  not  be  learned  from  the  surgeon. 

The  surgeon's  diagnosis  in  these  cases 
was  as  follows: 

Gastric  ulcer 19 

Gall-stones  or  cholecystitis 19 

Appendicitis 18 

Salpingitis 13 

Exploratory  laparotomy 9 

Renal  calculi 7 

Postoperative  adhesions 7 

Tumor  of  cauda  equina .1 

Sciatica  (nerve  stretching) i 

Meningocele i 

Ectopic  gestation i 

Peritonitis i 

Total  number  of  operations 97 

The  occurrence  of  real  bona  fide  abdominal 
pathology  in  conjunction  with  tabes  must  not 
be  lost  sight  of.  Nuzum  recognizes  this  fact 
and  excludes  such  cases,  and  reports  a  case 
of  perforation  of  a  duodenal  ulcer  in  a  tabetic 
that  was  discovered,  at  autopsy,  by  LeCoimt. 

Just  because  a  person  has  tabes  it  in  no 
way  eliminates  the  possibility  of  an  acute 
abdominal  emergency,  or  any  other  type  of 
an  emergency,  and  it  is  just  such  possibilities 
that  make  the  personal  equation  of  the  diag- 
nostician of  so  much  importance.  A  study  of 
the  cerebrospinal  fluid  is  of  value,  as  an  in- 
crease in  the  cells  is  quite  a  constant  finding, 
even  in  the  early  stages.  A  positive  Wasser- 
mann  is  of  great  value  but  is  not  conclusive, 
as  there  is  a  percentage  of  error  variously 
estimated  from  i  per  cent  up.  False  posi- 
tives may  occiu:  in  cancer,  tuberculosis, 
scarlet  fever  and  Hodgkin's  disease;  25  per 
cent  to  30  per  cent  of  luetics  are  negative  in 


tertiary  stages,  as  also  are    the   so-called 
"  parasyphilitics. " 

A  provocative  dose  of  antiluetic  treatment 
will  reduce  this  percentage  of  error  mate- 
rially. In  all  doubtful  cases,  both  the  blood 
and  the  ,spinal  fluid  should  be  examined. 

Cabot  summarizes  the  matter  by  saying: 
"What  we  are  learning  in  the  last  few  years, 
since  lumbar  puncture  and  Wassermann  re- 
actions in  the  blood  and  spinal  fluid  ha\'e 
become  matters  of  routine  in  doubtful  gastric 
cases,  is  that  any  type  of  stomach  trouble, 
acute  or  chronic,  mild  or  severe,  sharply  pain- 
ful, or  merely  distressing,  may  be  due  to 
cerebrospinal  syphilis.  Until  within  the  last 
few  years,  one  was  on  the  lookout,  if  he  were 
conscientious,  for  so-called  gastric  cases  in 
tabes.  What  we  have  learned  lately  is: 
(a)  That  we  must  susi>ect  the  possibility  of 
tabes  even  when  the  pupils  are  normal  and 
must  investigate  this  possibility  by  means  of 
spinal  puncture;  (b)  that  any  sort  of  gastric 
abdominal  pain  or  distress  may  be  due  to 
tabes." 

I  shall  merely  present  Nuzimi's  conclusions, 
which  represent  the  concensus  of  opinion  on 
the  subject  at  this  time,  and  urge  that  this 
article  be  not  only  read,  but  carefidly  studied, 
by  every  one  who  presmnes  to  perform 
laparotomy: 

It  is  believed  that  with  a  careful  examination  to 
exclude  tabes,  in  the  future  more  tabetics  will  be 
spared  useless  surgical  operations,  and  more  acute 
abdominal  symptoms  will  be  proved  of  spinal  origin. 

1.  Of  1,000  tabetics,  8.7  per  cent  have  been  sub- 
jected to  laparotomy  under  mistaken  diagnosis  one 
or  more  times. 

2.  The  "crisis"  of  tabes  has  largely  influenced 
the  surgeon  in  his  decision  to  operate.  This  state- 
ment is  supported  by  the  fact  that  65  per  cent  of 
the  87  patients  operated  on  presented  visceral 
crisis.  In  17  per  cent  of  these  the  "crisis"  was  the 
initial  symptom  of  their  disease. 

3.  Mistaken  diagnosis  and  resulting  operations 
occur  chiefly  through  failure  to  examine  the  nervous 
system. 

4.  Gastric  ulcer,  gall-bladder  disease,  and  appen- 
dicitis are  the  diagnoses  most  frequently  made. 

5.  Tabetics  subjected  to  several  successive 
laparotomies  have,  as  a  rule,  been  operated  on  by  as 
many  diflFerent  surgeons. 

6.  A  history  of  paroxysmal  attacks  of  vomiting, 
rheumatism,  paraesthesias,  bladder  disturbances,  or 
fractures  without  physical  violence,  should  excite 
interest  to  exclude  tabes  dorsalis. 
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7.  The  cytodiagnosis  of  the  cerebrospinal  fluid, 
together  with  the  Wassermann  reaction  with  the 
spinal  fluid,  are  of  inestimable  value  in  doubtful 
cases. 

Hysteria^  with  its  protean  manifestations 
may,  of  course,  be  mistaken  for  intra-abdom- 
inal lesions.  Clavus  hystericus,  so  well  known, 
if  transferred  to  the  right  iliac  fossa  would 
many  times  be  operated  upon  with  a  diagnosis 
of  appendicitis.  Still  there  is  no  reason  why 
the  same  severe  pain  may  not  occur  in  the 
abdomen,  instead  of  the  head. 

Such  tender  spots  do  occur  in  the  hystero- 
genetic  points,  viz.,  the  breast,  trunk,  spine 
and  upper  and  lower  abdomen,  and  it  is  the 
type  of  painful  spot  in  the  lower  abdomen 
that  has  been  responsible  for  the  ovariotomy 
furor,  and  now  the  appendectomy  craze. 

Tympanites  or  phantom  tiunor  may  like- 
wise confuse  the  issue. 

Careful  history  taking  and  complete  ex- 
amination with  the  discovery  of  anaesthetic 
areas,  or  superficial  tenderness  greater  than 
that  elicited  by  deep  pressure  with  an  absence 
of  temperature  or  leucocytosis  will  usually 
prevent  error. 

INTRAPERITONEAL  LESIONS 

Intraperitoneal  lesions  that  may  simulate 
surgical  conditions  may  include:  cardio- 
spasm, cirrhosis  of  liver,  acute  dilatation  of 
stomach,  acute  gastritis,  acute  enteritis, 
ptomaine  poisoning,  typhoid  fever,  angio- 
neurotic oedema,  gastroptosis,  mucous  colitis, 
chronic  intestinal  stasis,  salpingitis,  dys- 
menorrhoea,  pregnancy  and  others. 

Cardiospasm,  It  is  but  a  comparatively  few 
years  since  abdominal  operations  were  per- 
formed for  various  conditions  in  which  un- 
detected and  unsuspected  cardiospasm  was 
the  real  cause  of  the  symptoms.  Smithies 
reports  34  cases,  in  but  5  of  which  had  the 
possibiUty  of  cardiospasm  been  considered. 
X-ray,  careful  history,  and  examination  will 
prevent  such  error. 

Cirrhosis  of  liver.  Biliary  or  hjpertrophic 
cirrhosis  (Hanot)  is  characterized  by  jaun- 
dice, an  enlarged  liver,  attacks  of  pain  in  the 
region  of  liver,  that  may  be  severe  and  asso- 
ciated with  nausea  and  vomiting,  possibly 
with  slight  fever,  and  leucocytosis.  The  nega- 


tive features  are  absence  of  ascites  and  dilata- 
tion of  the  blood-vessels. 

Because  of  the  gastric  attacks,  jaundice 
and  enlargement  in  the  region  of  the  gall- 
bladder, this  condition  is  not  infrequently 
confused  with  cholecystitis. 

Portal  or  atrophic  cirrhosis  (Laennec)  is 
characterized  by  small  contracted  liver,  as- 
cites, and  portal  obstruction  manifested  by 
the  caput  medusae,  haematemesis  or  melaena. 

According  to  RoUeston,  and  confirmed  by 
Cabot,  acute  s)miptomless  haematemesis  oc- 
curs in  20  per  cent  of  gastric  and  duodenal 
ulcer  and  in  20  per  cent  of  cirrhosis  of  liver. 

"Dyspepsia"  is  a  common  symptom  as  is 
the  "hepatic  facies,*'  viz.,  eyes  sunken,  con- 
junctiva watery,  nose  and  chpeks  showing 
distended  vessels  and  the  complexion  muddy 
and  ichteroid.  Cerebral  toxic  symptoms  may 
develop  any  time  and  are  usually  mistaken 
for  uraemia.  The  ascites  may  leajd  to  a  diag- 
nosis of  tuberculosis  of  the  peritoneum  or 
malignancy.  The  disease  is  not  rare. 

The  Talma-Morrison  omentopexy  has  not 
been  accepted  as  superior  to  tapping,  and  the 
establishment  of  Eck's  fistula,  i.e.,  portocaval 
anastomosis  has  met  with  little  favor  since  its 
first  performance  on  man,  by  Widal,  in  1903. 

Mayo  states  that  his  experience  with 
splenectomy  in  cases  of  splenic  anaemia  has 
been  such  as  to  encourage  him  to  splenecto- 
mize  in  suitable  cases  of  portal  cirrhosis, 
especially  when  the  spleen  is  enlarged. 

Acute  dilatation  of  the  stomach  may  be 
mistaken  for  peritonitis  or  ileus.  Laparot- 
omy is  rarely  indicated,  as  gastric  lavage  will 
not  only  make  the  diagnosis,  but  will  serve 
as  a  very  effectual  therapeutic  measure. 

"Acute  indigestion"  is  a  term  used  rather 
loosely  to  indicate  a  condition  in  which  the 
usual  gastric  symptoms  present,  but  this 
name  can,  consistently,  be  applied  only  to 
those  in  which  the  s)miptoms  end  by  the 
emptying  of  the  stomach. 

In  acute  gastritis  there  may  be  tempera- 
ture; the  usual  absence  of  a  leucocytosis  will 
aid  in  differentiation.  The  abdominal  pain 
may  be  intense,  and  the  attacks  may  be  con- 
fused with  cholecystitis  or  appendicitis.  This 
differentiation  may  be  at  times  extremely 
difficult. 
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Acute  enteritis  may  be  accompanied  by 
abdominal  pain;  but  a  temperature  and  leu- 
cocytosis  is  usually  absent.  The  pain  and 
tenderness  are  not  localized. 

In  ptomaine  poisoning,  there  is  no  fever 
and  no  leucocytosis;  but  there  is  abdominal 
pain,  cold  sweats,  vomiting,  continued  diar- 
rhoea and  subnormal  temperature. 

As  a  general  proposition,  with  infection, 
there  is  fever;  but  with  poisoning  there  is  no 
fever.  Many  ''gastritis,"  ''enteritis,"  and 
"ptomaine  poisoning"  cases  are  gastric  ulcer, 
gall-bladder  or  appendiceal  infections. 

An  acute  abdominal  pain  in  the  course  of 
typhoid  fever  must  always  be  given  serious 
consideration.  A  coincident  appendicitis  is 
not  rare.  Perforation  varies  greatly  in  fre- 
quency but  it  has  been  estimated  to  be  the 
cause  of  death  in  about  12  per  cent  of  the 
fatalities.  Perforation  occurs  in  about  3 
per  cent  of  all  cases;  80  per  cent  in  the  lower 
ileum  and  usually  during  the  second  and 
third  week.  Characteristic  of  perforation,  we 
find  acute  abdominal  pain,  rise  of  blood  pres- 
sure, increase  of  leucocytosis.  This  may  be  a 
comparative  increase  and  still  be  below  nor- 
mal; therefore  the  necessity  of  a  close  observa- 
tion of  the  blood  during  the  course  of  the 
disease. 

With  these  s)miptoms  exploration  is  indi- 
cated. They  may  be  found  to  be  due  to  con- 
ditions not  remediable  by  operation,  but  to 
await  more  conclusive  signs  of  peritonitis  is  to 
await  a  time  at  which  treatment  is  usually 
unavailing. 

In  the  literature  we  find  many  cases  in 
which  exploratory  laparotomy  was  not  fol- 
lowed by  disastrous  consequences.  The 
diagnosis  is  most  difficult  because,  to  quote 
Remsen:  "The  unraveling  of  such  a  com- 
plication involves  some  of  the  prettiest  diag- 
nostic problems  in  acute  abdominal  surgery, 
for  it  involves,  not  merely  the  diagnosis  of  an 
acute  abdominal  condition  per  sCy  but  rather 
its  diagnosis  through  the  veil  of  signs  and 
symptoms  pertaining  to  another  existent 
acute  abdominal  condition,  if  we  may  class 
typhoid  fever  as  such." 

Typhoid  fever  must  always  be  excluded  in 
doubtful  cases.  Of  great  value  is  a  history  of 
temperature  previous  to  the  attack  of  pain. 


The  enlarged  pericaecal  glands  may  simulate 
an  appendiceal  abscess  and  may  give  rise  to 
pain  and  tenderness. 

The  leucopenia,  the  Widal,  and  the  other 
typical  signs  of  typhoid  or  paratyphoid, 
should  be  looked  for. 

Angioneurotic  osdema.  The  appearance  of 
this  disease  in  the  skin  has  been  well  known 
since  Quincke's  description  of  it  in  1882,  at 
which  time  it  was  known  by  his  name. 

It  is  only  recently  that  attention  has  been 
drawn  to  the  fact  that  visceral  occurrence 
of  exudative  phenomena  similar  to  those 
observed  upon  the  visible  surfaces  of  the 
body,  such  as  urticaria,  erythema,  purpura, 
all  belong  to  the  angioneurotic  group,  an 
angioneurosis,  that  may  give  rise  to  abdom- 
inal pain  which  may  cause  even  experienced 
observers  to  open  the  abdomen  in  the  belief 
that  some  acute  surgical  pathology  exists. 

This  condition  may  be  due  to  chemical  or 
toxic  irritation,  to  faulty  metabolism  or  to 
anaphylaxis.  William  Osier  has  given  this 
subject  considerable  attention  and  in  a  report 
of  29  cases  cites  Henoch's  purpura  in  which 
intense  agonizing  attacks  of  colic  have  oc- 
curred with  no  cutaneous  manifestations.  The 
decrease  in  red  cells  and  haemoglobin  in  these 
cases  is  most  striking,  though  there  may  be 
elevation  of  temperature  and  increase  in 
leucocytosis.  Because  of  the  variability  of  the 
skin  lesions,  and  of  their  absence  in  some 
attacks,  patients  rarely  associate  the  skin 
conditions  and  the  abdominal  symptoms.  In 
children  particularly,  careful  history  taking 
should  attempt  to  bring  out  previous  attacks 
or  lesions  of  the  skin,  inflammation  of  joints, 
or  abdominal  colic  or  crises.  In  adults,  one  is 
often  struck  by  what  may  be  called  a  neurotic 
tendency  of  the  patient  and  one  will  note  the 
indefiniteness  of  the  nature  of  the  abdominal 
pain,  which  does  not  conform  to  the  type 
found  in  the  usual  surgical  lesions. 

There  is  one  type  which  lasts  a  few  hours. 
This  may  be  mistaken  for  gall-stone  coh'c,  or, 
with  haematemesis  it  may  be  confused  with 
gastric  or  duodenal  ulcer.  Another  type  of 
longer  duration,  is  frequently  associated  with 
a  swelling  in  the  right  iliac  fossa,  and  may 
suggest  appendiceal  abscess. 

Such  cases  have  been  frequently  operated 
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upon,  and  a  brawny  induration  of  the  entire 
caecum,  appendix,  and  lower  ileum  is  en- 
countered. The  appendix  does  not  show 
sufficient  change  to  be  the  primary  cause  of 
the  condition.  Harrington  cites  i  case  of 
this  type,  Osier  3,  Riggs  4,  and  Mayo  3. 

In  cases  seen  for  the  first  time,  in  which 
there  is  large  tumefaction  of  recent  duration 
in  the  caecal  region,  severe  pain  without  local 
peritonitis  and  with  the  patient  in  good  gen- 
eral condition,  out  of  all  porportion  to  the 
suspected  lesion,  a  history  of  previous  swell- 
ing should  be  carefully  sought,  and,  if  found, 
watchful  waiting  is  good  surgery. 

Crispin,  in  an  article  entitled  "Visceral 
Crises  in  Angioneurotic  (Edema"  considers 
this  subject  in  extenso  and  cites  cases  from  the 
Mayo  Clinic.   His  conclusions  are  as  follows: 

*When  a  history  of  severe  abdominal  pain 
is  given  which  does  not  conform  to  true  sur- 
gical types,  careful  inquiry  should  be  made 
as  to  the  presence  at  any  time  of  urticarias, 
erythemas,  purpuras,  and  swellings  of  angio- 
neurotic oedema  types." 

A  history  of  recurrent  severe  abdominal 
pains  with  constancy  in  the  nature  and  dura- 
tion of  the  attacks  with  skin  manifestations 
of  any  of  the  exudative  erythemic  forms,  with 
or  without  noticeable  association  with  the 
abdominal  pains,  should  excite  suspicion  as  to 
the  presence  of  crises  of  angioneurotic  type. 

A  diagnosis  of  visceral  crises  of  angioneu- 
rotic type  should  not  be  made  until  careful 
examination  has  excluded  or  made  inde- 
pendent surgical  causes.  In  this,  roent- 
genologic examination  of  the  gastro-intestinal 
tract  is  valuable  negative  evidence.  Syphilis 
and  tuberculosis  should  be  excluded. 

The  constancy  in  the  recurring  attacks  of 
the  pain,  not  conforming  to  surgical  t)^es,  in 
patients  who  have  had  skin  manifestations  of 
the  exudative  erythema  group  and  whose 
general  condition  does  not  account  for  the 
suffering  they  have  had  to  bear,  will  war- 
rant a  diagnosis  of  visceral  angioneurotic 
oedema. 

Repeated,  or  even  single  attacks,  of  in- 
testinal colic  with  tumefaction  in  which  the 
patient's  general  condition  is  too  good  for 
the  extent  and  severity  of  the  trouble,  and  in 
which  history  of  the  swellings  can  be  obtained. 


may  be  of  this  type.  To  wait  is  good  surgery. 
The  rapid  return  to  health  is  strongly  sug- 
gestive of  visceral  angioneurosis. 

Having  determined  the  medical  nature  of 
these  angioneurotic  visceral  crises,  we  should 
endeavor  to  work  out  the  sources  of  toxaemia. 
There  may  be  foci  of  pus  in  the  upper  respira- 
tory tract  and  sinuses,  bacterial  absorption, 
idiosyncrasies  to  heat,  cold,  chemicals,  para- 
sites, carbohydrates  or  proteins  that  are  the 
causes  for  anaphylaxis. 

Removing  the  cause  for  anaphylaxis, 
whether  it  be  idiosyncrasy  in  one  patient 
for  ice  cream,  some  constituent,  such  as 
cold  bananas  in  another,  alcohol  in  a  third 
or  any  anaphylactic  base  or  source  of  exog- 
enous or  endogenous  irritation  or  poison,  may 
give  the  patient  relief  that  the  advised  sur- 
gery would  not  have  given  him. 

Appert,  from  France,  likewise  calls  at- 
tention to  this  pseudoperitoneal  syndrome 
due  to  urticaria-purpura  or  polymorphous 
erythema. 

Since  the  work  of  Richer t,  and  others, 
Appert  considers  urticaria  to  be  an  anaphy- 
lactic phenomenon,  and  that  the  cutaneous 
troubles  are  only  the  outward  and  visible 
manifestations  of  sudden  changes  in  the  blood 
called  by  Widal  a  " haemoclassic  crisis." 

Visceroptosis.  The  important  phase  of 
surgery  in  which  visceroptosis  has  caused 
symptoms  leading  to  unnecessary  abdominal 
operations  has  been  handled  in  a  masterly 
fashion  by  Albert  J.  Walton.  Thirteen  cases 
were  operated  upon  under  the  impression 
that  the  condition  was  an  acute  abdominal 
lesion — appendicitis,  the  remainder  of  the 
total  67  were  mistaken  for  chronic  abdominal 
disease  —  chronic  appendicitis,  gall-bladder 
disease  or  gastric  ulcer  or  cancer.  Differing 
from  appendicitis  one  finds  a  previous  history 
of  repeated  attacks  of  a  mild  character  and 
short  duration.  There  may  be  a  sh'ght  increase 
in  temperature  and  slight  rigidity.  Walton 
well  says,  '*If  in  doubt  always  better  to 
diagnose  appendicitis  and  operate." 

Archibald  MacLaren  in  a  consideration  of 
"Chronic  Appendicitis  and  Visceroptosis," 
says:  "The  neurasthenic  or  visceroptosis 
case  sometimes  simulates  the  acute  but  usually 
is  mistaken  for  chronic  appendicitis." 
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Constipation-stasis.  This  subject,  despite 
its  enormous  literature,  is  still  unsettled  and 
obscure.  It  is  more  intimately  connected  with 
the  chronic  than  with  the  acute  abdomen, 
but  as  these  cases  are  being  operated  upon 
and  are  being  advised  to  undergo  operations 
for  acute  abdominal  conditions,  it  must  be 
mentioned  at  this  time. 

This  error  in  diagnosis  also  occurs  in  other 
countries;  for  example,  in  London,  as  shown 
by  the  report  of  Walton;  in  Germany,  by 
that  of  Wilms;  in  Amsterdam,  by  that  of 
Laewen,  in  Norway,  by  that  of  Widore.  The 
latter  reports  23  cases  of  intestinal  stasis 
occurring  in  191 2,  in  16  of  which  the  family 
doctor  had  sent  the  patient  to  the  hospital 
urging  immediate  operation,  but  in  all  the 
trouble  was  merely  intestinal  stasis. 

In  view  of  the  above  citations,  from  Eng- 
land, Holland,  Germany,  Norway,  and  I 
suppose  a  search  would  reveal  similar  reports 
from  other  countries,  it  would  seem  that 
some  reason  for  this  diagnostic  error  must  be 
looked  for,  that  is  general,  geographically, 
and  that  may  be  effective  in  all  communities 
regardless  of  the  type  of  education  or  the 
traditions,  and  customs  of  the  profession. 

And  such  a  cause  will  be  found,  it  seems, 
in  nothing  more  obscure  than  sheer  laziness, 
in  which  acceptable  diagnoses  are  made  with- 
out sufficient  data,  the  so-called  **snap  shot" 
diagnosis,  which  it  seems  is  quite  universal; 
an  international  and  not  a  national  faih'ng. 

Mucous  colitis,  Colica  mucosa  of  Nothna- 
gel  is  such  a  large  and  little  understood  sub- 
ject that  I  shall  not  attempt  to  present  a 
consideration  of  the  topic  but  merely  call  to 
your  attention  the  fact  that  this  disease  is 
quite  common,  though  frequently  unrecog- 
nized, that  it  is  characterized  by  attacks  of 
very  severe  abdominal  pain  with  great  tender- 
ness that  has  many  times  been  mistaken  for 
intra-abdominal  inflammation.  The  condi- 
tion is  associated  with  neurasthenia.  The 
relation  of  one  to  the  other  like  that  of  the 
chic  to  the  egg,  is  not  as  yet  determined. 

In  mucous  colitis  there  are  localized  spots  of 
cutaneous  hyperesthesia. 

**The  areas  of  cutaneous  tenderness  pointed 
out  by  Head  as  corresponding  to  disease  of 
internal  organs  have  been  verified  in  most 


particulars  by  subsequent  observers.  Those 
which  correspond  to  the  intestines  as  far  down 
as  the  upp)er  part  of  the  rectum,  are  the  ninth, 
tenth,  eleventh,  and  twelfth  dorsal  segments. 
Their  respective  positions  are:  left  costal 
margin  above  the  center  and  one  inch  from 
the  end  of  the  rib;  just  to  the  right  of  the 
imibilicus;  just  above  the  left  anterior  supe- 
rior spine;  and  just  above  the  middle  of  the 
right  Poupart's  ligament." 

The  presence  of  one  of  these  spots  last 
mentioned  has  been  sufficient  many  times  for 
the  removal  of  an  unoffending  appendix. 
There  is  likewise  a  tenderness  with  rigidity  on 
palpation  along  the  course  of  the  colon. 
There  is  in  conjunction,  a  gastroptosis, 
enteroptosis,  nephroptosis,  a  so-called  ''habi- 
tus enteropticus."  Constipation  is  usual; 
though  diarrhroea  may  alternate  with  con- 
stipation. At  times,  usually  before  evacua- 
tion of  the  bowel,  there  is  a  colic  which  may 
be  very  severe.  The  passage  of  thick  glairy 
mucus  in  variable  amounts  is  characteristic. 
This  mucus  may  be  rolled  into  worm-like 
masses  that  may  be  looked  upon,  by  the 
patient,  as  worms. 

This  condition  is  a  neurosis  and  not  an 
inflammation;  consequently  there  is  usually 
an  absence  of  leucocytosis  and  temperature. 

Van  Norden  and  Nothnagel  have  de- 
scribed the  condition,  and  Henschell  and 
Abraham  have  published  a  large  monograph, 
Spitzig  of  Cleveland  has  considered  the  sub- 
ject and  Capperoani  in  a  recent  article  dwells 
particularly  upon  the  pseudo-appendicitis 
attacks  that  may  occur  in  this  condition. 

This  is  a  very  obscure  question  and  greatly 
in  need  of  elucidation.  Therefore  it  will  not 
be  considered  further  than  merely  to  mention 
the  fact  that  it  is  a  frequent  source  of  error 
in  hasty  examination  and  hurried  diagnoses. 
Salpingitis  may  be  confused  with  app)en- 
dicitis  but  a  vaginal  examination,  with  care- 
ful history,  will  usually  clear  up  the  diagnosis. 

The  question  of  the  advisability  of  delay- 
ing operative  interferences  in  acute  pelvic 
infections  until  the  acute  inflanmiation  has 
subsided,  has,  it  would  seem,  been  definitely 
settled  by  the  observations  of  Simpson. 

In  but  very  rare  instances  is  surgery  indi- 
cated, danger  to  life  is  slight,  the  danger  of 
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non-operative  treatment  is  largely  one  of 
continued  morbidity  and  recurrent  infections. 
A  coincident  acute  appendicitis  should,  of 
course,  be  treated  by  accepted  radical  mea- 
sures. Simple  dysmenorrhcea  may  be  mis- 
taken for  acute  abdominal  inflammation. 
The  history  and  close  observation  will  prevent 
such  confusion. 

During  the  course  of  pregnancy  there  is 
sometimes  a  tendency  to  complain  of  pain 
and  tenderness;  sometimes  a  severe  colic,  in 
the  right  iliac  fossa,  which  has  been  responsi- 
ble for  operation  with  a  diagnosis  of  appen- 
dicitis, in  which  the  findings  did  not  coincide 
with  the  subjective  symptoms. 

An  explanation  has  been  offered  by  DeLee 
as  follows:  "This  pain  is  almost  always  in 
some  relation  to  McBurney's  point,  and  is 
due  to  the  dextrotorsion  of  the  uterus,  throw- 
ing the  right  tube  and  ovary  forward,  with  a 
resultant  compression  of  these  delicate  organs 
between  the  utero-abdominal  walls." 

But,  whether  or  not  this  is  the  proper  ex- 
planation, the  clinical  fact  is  well  worth  re- 
membering. The  frequency  of  appendicitis 
in  pregnancy  has  been  variously  estimated, 
but  I  shall  merely  quote  from  two  prominent 
obstetricians  in  a  recent  discussion.  R.  W. 
Holmes  says,  "I  wish  to  take  issue  with 
Dr.  Beck  in  his  statement  that  appendicitis 
in  pregnancy  is  very  common.  It  naturally 
falls  out  that  the  findings  of  the  general  sur- 
geon on  this  question  will  give  a  higher  pro- 
portion than  would  be  the  case  of  the  obste- 
trician. I  have  repeatedly  had  women  com- 
plaining of  right-sided  pain,  but  that  is  not 
appendicitis,  although  I  am  sure  many  a 
pregnant  woman  has  had  her  appendix  re- 
moved hurriedly  on  account  of  such  pain." 

Dr.  DeLee  says:  **I  am  quite  confident 
that  many  a  so-called  appendicitis  in  preg- 
nancy is  merely  a  mild  toxaemia  of  pregnancy: 
the  physiologic  leucocytosis  of  pregnancy, 
coupled  with  nausea.  Epigastric,  or  perhaps 
right-sided  pain,  misleads  one  into  operating 
erroneously  for  an  appendicitis  which  does  not 
exist." 


CONCLUSIONS 

These  remarks  have  been  rather  brief  and 
sketchy;  in  fact  a  mere  running  commentary 
upon  a  certain  phase  of  surgery  that  is  becom- 
ing more  and  more  important.  Other  con- 
fusing conditions  should  have,  in  all  prob- 
ability, been  included;  differential  points  may 
not  have  been  sufficiently  and  properly 
emphasized  but  the  effort  has  been  to  direct 
attention  to  the  fact  that  these  various  con- 
ditions may  simulate  intra-abdominal  lesions; 
some  of  which  may  have  slipped  your  mind; 
and  that  a  diagnosis  to  be  worthy  of  the  name, 
must  be  based  upon  a  careful  history  of  the 
case,  complete  observation,  and  accurate 
interpretation  of  the  data  so  acquired. 

As  showing  the  importance  of  careful  his- 
tory taking,  Behlow  says:  "From  a  careful 
history  one  can  make  a  positive  diagnosis  of 
the  primary  or  major  conditions  in  53  per 
cent  of  the  cases." 

The  same  care  in  taking  a  history  will  make 
possible  a  positive  diagnosis  of  the  secondary 
condition  in  41  per  cent  of  the  cases. 

If  the  above  possibilities  are  kept  in  mind 
and  each  case  given  careful  study,  our  un- 
satisfactory results  will  decrease.  This  fact 
has  been  well  recognized  for  centuries  and 
has  been  consistently  neglected,  as  has  been 
shown  by  DaCosta  in  an  article  on  "Prin- 
ciples of  Surgical  Diagnosis,"  in  which  he 
quotes  Benjamin  Franklin:  "Want  of  care 
does  more  damage  than  want  of  knowledge"; 
and  Sir  William  Gull:  "We  make  more  mis- 
takes from  not  looking  than  from  not  know- 
ing." 

The  coincidence  of  curable  surgical  lesions 
in  individuals  afflicted  with  non-surgical  and 
incurable  disease  must  be  recognized,  and  the 
fact  anticipated,  that  the  cure  of  a  definite 
surgical  disease  in  a  chronic  neurasthenic 
does  not  necessarily  mean  a  cure  of  the 
neurosis.  Or  in  the  trite  words  of  Deaver: 
"The  abdomen  will  be  found  to  be  a  veritable 
Pandora's  box  of  troubles,  which  do  not, 
however,  always  fly  away  when  the  box  is 
opened." 
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LAPAROPLASTY  BY  A  NEW  METHOD 
By  WELLER  VAN  HOOK,  A.B.,  M.D.,  Chicago 


THERE  is  a  vast  number  of  people  whose 
intra-abdominal  organs  are  improperly 
housed  on  account  of  defects  of  the  walls 
bounding  and  maintaining  the  cavity  of  the 
abdomen.  These  people  await  rational  and  gen- 
erally applicable  methods  of  reconstruction  of  the 
greatest  cavity  of  the  body. 

The  abdomen  is  a  walled  space  in  which  are 
housed  various  highly  important  structures.  The 
spinal  column,  supporting  the  head,  neck  and 
trunk,  passes  through  the  posterior  wall  of  the 
abdomen  and  forms  a  part  of  that  wall.  The 
muscles  of  the  abdominal  walls  have  the 
duty  of  maintaining  the  tension  of  those  walls, 
but  this  is  only  one  of  their  important  functions, 
since  they  steady  the  spinal  column  and  flex  in  the 
various  directions  the  entire  trunk.  These  walls 
may  be  encumbered  with  fat  deposits  and  they 
may  be  weakened;  stretched;  torn;  destroyed  by 
wounds,  inflammation  or  neoplasms;  pouched  or 
paralyzed.  These  changes  themselves  and  the 
lesions  of  the  intra-abdominal  structures  conse- 
quent upon  or  associated  with  them  make  neces- 
sary great  efforts  on  the  part  of  surgeons  to  de- 
vise methods  of  re-fashioning  the  abdomen  so 
that  the  form  and  cubic  contents  of  the  cavum 


abdominis  may  be  remodeled,  the  walls  strengthen- 
ed, the  defects  made  good,  the  muscles  given 
better  lines  of  action,  and  the  distance  diminMed 
between  the  origin  and  insertion  of  certain  mus- 
cles, while  encumbering  tissues  are  removed. 

The  simplest  and  most  obvious  laparoplasty  is 
that  of  J.  Clarence  Webster'  who  has  operated  in 
a  large  series  of  cases  of  defective  abdomens,  with 
and  without  diastasis  of  the  recti.  He  removes  by 
incisions  parallel  to  and  including  the  median 
line  from  ensiform  to  pubes,  a  long  strip  of  skin 
and  subcutaneous  fat;  then,  opening  the  sheaths 
of  the  recti  muscles,  he  sutures  together  the 
posterior  plates  of  the  sheaths  and,  separately,  the 
anterior  plates.  He  has  had  excellent  results,  the 
abdomen  becoming  narrower,  burdened  with  less 
fat  and  far  more  under  the  patient's  control. 

Depage  in  1893  proposed  and  carried  out  a  lap- 
arectomy  and  a  laparoplasty.  By  the  first  term 
is  meant  the  removal  of  redundant  tissues  from 
the  abdominal  wall.  This  is  especially  desirable 
when  the  patient  is  burdened  with  an  enormous 
fat  deposit.  Far  more  important  is  his  laparo- 
plasty.  His  operation  is  as  follows: 

An  incision  is  made  across  the  abdomen  from 
the  tip  of  the  eleventh  rib  of  one  side  to  the  tip  of 
the  eleventh  rib  of  the  other  side.  From  the  ex- 
tremities of  this  incision  two  incisions  run  oblique- 
ly to  points  at  the  level  of  the  umbilicus  and  5 
centimeters  from  the  median  line.  From  the  two 
lower  ends  of  these  incisions  two  outwardly 
curved  incisions  are  carried  downward  to  a  point 
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above  the  pubes.  Then  follows  excision  of  the 
skin  and  connective  tissue  of  the  included  area, 
the  median  line  and  the  peritoneum,  back  to  the 
edges  of  the  recti  muscles.  Three  layers  of  sut- 
ures close  the  abdominal  wall,  leaving  a  T- 
shaped  scar.  Depage's  operation  has  been  fre- 
quently performed  by  others  as  well  as  by  him- 
self with  reports  of  satisfaction. 

Coffey's  operation'  consists  in  making  an  in- 
cision through  the  external  oblique  muscle  par- 
allel to  Poupart's  ligament,  lifting  up  tliat  mus- 
cle from  its  bed  and  carrying  it  over  the  outer 
part  of  the  muscle  to  a  lower  level,  where  it  is 
stitched  down.  This  very  valuable  operation  is 
open  to  some  objections,  which  are  the  facts  that, 
for  lesions  involving  the  entire  lower  abdomen, 
the  retrenchment  is  local  and  may  be  inadequate, 
and  that  the  new  abdominal  muscle  stress  is  laid 
upon  the  external  oblique  muscle  alone  and  that, 
too,  in  a  direction  perpendicular  to  Ike  course  of  its 
fibers. 

The  writer's  laparoplasty  for  relaxed,  pouching, 
or  pendulous  abdomens  is  as  follows: 

A  median  laparotomy  wound  is  made  in  the 
lower  abdomen  and  if  necessary  this  may  be 
extended  well  above  the  umbilicus,  which  b  best 
excised.  A  median  hernia,  if  present,  is  managed 
by  severing  adhesions,  replacing  organs  and  clos- 
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Fig.  4-  The  two  abdominal  wall  Saps  have  been  formed. 
The  right  hand  Sap  has  been  carried  across  the  median 
line  and  sutured  nearer  the  level  of  the  pubic  bone.  The 
flap  for  the  left  side  is  raised  and  beneath  it  are  seen  the 
bodies  of  the  rectus  and  internal  oblique  muscles. 

ing  the  retrenched  peritoneum.  The  deeper 
wound  is  well  protected  by  hot  compresses. 
Laparoplasty  is  then  carried  out.  From  a  point 
in  the  median  line  about  one  or  two  inches  above 
the  symphysis  pubis  incisions  to  the  right  and 
left  are  made  starting  at  right  angles  to  the  med- 
ian line  but,  at  the  outer  edge  of  the  recti,  turning 
upward  and  outward  in  the  direction  of  the  fibers 
of  the  external  oblique  muscle  and  extending  to  a 
distance  of  six  or  more  inches  on  each  side, 
splitting  that  muscle. 

Next,  each  of  the  triangular  flaps  thus  pro- 
duced, of  which  the  apices  point  downward,  is 
lifted  carefully  by  separating  the  external  oblique 
muscles  (bearmg  their  aponeuroses)  up  to  the 
recti  from  the  underlying  internal  oblique 
muscles.  Then  the  anterior  plates  of  the  rectus 
sheaths  are  dissected  up  from  the  muscle-bodies. 
These  powerful  connective- tissue  membranes 
lifted  off  from  the  bodies  of  the  muscles,  leave  the 
recti  bodies  in  their  normal  beds.  The  raised 
rectus  sheath-flaps  are  now  in  continuity  with  the 
bodies  and  aponeuroses  of  the  external  oblique 
muscles.  The  effect  of  this  work  is  to  provide  us 
with  two  triangular  flaps  pointing  toward  the 
pubes  and  consisting  of  parts  of  the  sheaths  of  the 
recti  and  a  large  part  of  the  external  oblique 
muscles. 

The  next  step  is  the  crossing  and  reattachment 
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V  "f-^  one   puts    the    patient    in    the   TrendeleDburg 

posture,  then  flexes  the  knees  and  moderately 
flexes  the  thighs  upon  the  abdomen,  providing 
j'  f/  ,  ■"'  ^  under  the  legs  a  suitable  support.     The  effect  of 

these  maneuvers  is  to  diminish  the  pressure 
within  the  lower  abdomen,  thereby  relaidng  the 
muscles  of  the  abdominal  wall  and  also,  by 
anteriorly  flexing  the  spine,  to  lessen  the  dis- 
tance between  the  ensiform  cartilage  and  the 
pubic  bone. 

We  can  now  draw  the  left  flap  downward  to 
the  right  of  the  pubic  bone  across  the  median 
.  h'ne  until  it  is  almost  taut.   It  is  carefully  sutured 

i^l  to  the  apnoeurosis  of  the  right  external  oblique, 

1 J ,  to  Poupart's  ligament  and  to  the  anterior  sheath 

i'i  of  the  right  rectus  muscle  at  a  level  much  nearer 

.  )  the  pubes  than  that  from  which  it  was  raised. 

1^  i  The  flap  of  the  right  side  is  similarly  carried 

Sj  downward  and  to  the  left  over  the  left  rectus 

^  muscle  and  over  the  first  flap  and  sutured  in 

position. 

The  skin  and  subcutaneous  fat  are  extensively 
retrenched  and  the  T-shaped  skin  incision  closed. 
It  will  be  observed  that  in  this  laparoplasty  the 
T-shaped  incision  is  inverted;  in  Depage's  opera- 
tion the  T  is  upright. 

This  operation  has  been  performed  by  the 
writer  in  two  cases  of  large  postoperative  hernia 
in  women,  with  the  most  gratifying  results.  The 
hernias  were  cured,  the  abdominal  walls  were 
given  what  physical  trainers  call  a  tucked-up 
of  these  flaps  at  points  much  lower  than  those  to  appearance  and  the  patients  felt  distinctly  the 
which  they  extended  previously.    To  effect  this     improvement  in  voluntary  control  of  the  lower 
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part  of  the  tnink^  while  the  viscera  were  obvious- 
ly held  better  in  position. 

The  nerve-  and  blood-supply  of  the  tissues 
involved  are  not  compromised  by  the  incision 
recommended  and  careful  attention  to  strictest 
asepsis  should  yield  primary  healing. 

The  operation  is  recommended  for  plastic 
purposes  (i)  where,  as  in  military  practice,  or  in 


case  of  sloughing  inflammations  or  of  neoplasms 
requiring  excision,  loss  of  tissue  has  occurred; 
(2)  where  hernias  through  the  anteromedian 
structures  are  too  extensive  for  simple  plastics; 
and  (3)  where  relaxation  due  to  fat  deposits,  to 
lordosis,  to  paresis  etc.,  has  resulted  in  pendulous 
abdomens  causing  weakness,  inconvenience  or  in- 
terference with  the  function  of  the  viscera. 


ACUTE  APPENDICITIS  COMPLICATING  EPIDEMIC  INFLUENZA 

With  Report  of  Eight  Cases^ 

By  MOSES  BEHREND,  M.D.,  PmLADELPSOA 


THE  recent  epidemic  of  influenza  accom- 
panied often  with  its  most  lethal  coin- 
plication,  pneumonia,  has  furnished 
many  occasions  for  the  ph3rsician  to  make  a 
differential  diagnosis  of  a  chest  or  abdominal 
condition.  It  is  a  well  known  fact  that  the 
deferred  pain  of  a  right-sided  pneumonia  often 
simulates  the  pain  of  an  acute  appendicitis. 
Many  mistakes  have  been  made  in  the  past 
and  many  no  doubt  will  continue  to  be  made 
on  account  of  the  intimate  relation  of  the 
nerve  distribution  covering  the  lower  part  of 
chest  and  abdomen.  Numerous  cases  of 
pneumonia  have  been  operated  on  in  the  past 
for  pneumonia,  and  vice  versa  cases  of  appen- 
dicitis have  been  treated  for  pneumonia  with 
disastrous  results  in  the  majority  of  cases.  In 
patients  in  whom  the  two  cannot  be  separated 
it  is  better  to  operate  with  the  aid  of  nitrous 
oxide  gas  and  oxygen  anaesthesia.  In  case  a 
mistake  has  been  made  the  course  of  the 
pneumonia  in  my  experience  has  not  been 
altered.  All  the  cases  pursued  their  natural 
course  and  ended  in  resolution. 

Close  inspection  without  the  aid  of  any 
other  ph3rsical  signs  will  often  make  the  diag- 
nosis. Other  signs  are  not  of  much  value 
because  early  in  pneiimonia  practically  nothing 
is  elicited  on  auscultation  and  percussion.  The 
one  sign  which  more  than  any  other  differen- 
tiates pneimionia  from  appendicitis  is  rapid 
breathing  and  playing  of  the  alae  of  the  nose. 
These  signs  are  absent  in  acute  appendicitis. 
During  and  after  the  epidemic  of  1888  and 

^  Read  before  the  Philadelphia  County 


later  also  in  the  milder  epidemics,  many  cases 
of  appendicitis  were  reported.  It  has  been  a 
constant  observation  of  physicians  that  appen- 
dicitis occurs  in  increased  numbers  after 
epidemics  of  influenza.  The  period  of  time 
between  cause  and  effect  varies.  Many  cases 
have  been  reported  during  the  height  of  an 
epidemic  but  most  of  the  cases  of  appendi- 
citis occur  some  time  after  the  patient  is 
well.  In  1888  several  cases  with  pain  in  the 
right  iliac  region  were  diagnosed  typhlitis. 
These  cases  were  probably  alppendicitis. 

Leichtenstern  believes  we  are  not  dealing 
with  acute  appendicitis  but  rather  with  a 
typhlitis;  that  exceptional  cases  of  true 
appendicitis  may  occur  especially  when  the 
Pfeiffer  bacillus  has  been  isolated;  that  coin- 
cidental appendicitis,  when  it  does  occur, 
simply  accompanies  an  attack  of  influenza. 
In  only  one  of  the  eight  cases  observed  by  me 
was  there  any  history  of  several  previous 
attacks  of  appendicitis.  Nor  can  I  subscribe 
to  the  theory  of  typhlitis  advanced  by  this 
author.  Such  cases  were  primarily  appendi- 
citis, the  inflammation  spreading  to  the  caecimi 
by  continuity. 

About  ten  years  after  the  epidemic  of  1888 
when  appendicitis  was  better  understood  as  a 
distinct  entity  several  cases  were  reported. 

Merklin  reported  three  cases  which  were 
not  operated  upon.  One  of  the  cases  however 
discharged  the  abscess  per  rectum. 

In  1 901  Charpentier  observed  5  cases  of 
appendicitis   in   an   epidemic   of   grip   that 
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aflFected  a  regiment  of  soldiers  in  France  in 
1899.  These  cases  were  not  operated  upon  and 
recovered.  In  only  one  case  was  there  a  pre- 
vious history  of  appendicitis. 

Franke  believes  there  is  a  causal  relation 
between  influenza  and  appendicitis.  He  states 
that  appendicitis  has  become  very  common 
since  the  great  epidemic  of  influenza  in  1888. 
Some  of  his  cases  occurred  in  two  to  three 
weeks,  others  in  as  many  months  after  influ- 
enza. Again  he  has  seen  cases  simultaneously 
in  the  same  family,  a  condition  observed  by 
other  physicians.  He  also  believes  that  in 
influenza,  appendicitis  is  often  simulated — a 
pseudo-appendicitis. 

Jolaguier  has  noted  cases  of  appendicitis  in 
the  course  of  influenza  as  has  also  Faisant 
who  goes  so 'far  as  to  state  that  grip  is  the 
main  cause  of  appendicitis.  He  bases  his 
opinion  on  the  fact  that  there  has  been  a  large 
increase  in  the  number  of  cases  of  appendici- 
tis since  the  last  great  epidemic,  and  that 
there  is  a  recrudescence  of  appendicitis  after 
each  annual  epidemic  of  influenza. 

Weitlaner  found  in  his  cases  now  and  then 
Pfeiffer  bacillus  influenzas  but  the  pneumo- 
coccus  influenzas  predominated  in  the  locaUty 
under  his  observation  in  1909.  Curschman 
quoted  by  Weitlaner  confirms  this  statement. 
Weitlaner  believes  that  a  pneumococcus 
influenza  associated  with  a  pneiunococcus 
angina  forms  the  basis  of  a  series  of  cases  of 
appendicitis.  He  states  that  the  pneumo- 
coccus had  been  found  in  the  appendix  and  peri- 
toneum by  a  series  of  investigators.  He  quotes 
especially  Jensen  who  found  pneimiococci  in 
the  circulating  blood  in  ten  cases  of  appendi- 
citis. Jensen  himself  found  the  pneimiococcus 
in  app>endicitis  in  20  cases,  never,  however,  in 
pure  culture  as  had  been  found  by  Krogius  in 
one  case.  Weitlaner  is  a  firm  believer  in  the 
infection  of  the  appendix  by  the  haemato- 
genous  route,  at  least  so  far  as  the  pneumo- 
coccus influenza  is  concerned. 


The  occurrence  of  appendicitis  in  influenza 
is  not  mentioned  at  all  by  Althous  in  his  fine 
treatise  on  the  subject  of  influenza. 

The  writer  has  seen  in  all  8  cases  of  acute 
appendicitis  complicating  influenza.  Seven 
of  these  were  seen  in  consultation  with  other 
physicians.  Three  were  operated  on  and  found 
to  be  pus  cases.  Not  any  of  these  gave  a  pre- 
vious history  of  appendicitis.  In  one  the 
appendix  ruptured  while  in  the  other  two  pus 
was  contained  in  the  appendix.  All  the  cases 
recovered.  The  other  five  cases  were  not  ©iter- 
ated upon  because  it  was  feared  that  the  prev- 
alence of  r41es  in  the  lungs  would  eventually 
result  in  pneumonia.  This  may  seem  contra- 
dictory to  the  statement  made  earlier  in  this 
paper,  but  the  wide  diffusion  of  moist  rftles  in 
the  lungs  reminded  one  more  of  an  extensive 
oedema  than  a  characteristic  pneumonia.  On 
account  of  the  "wet"  lung  the  administration 
of  an  anaesthetic  was  feared. 

Of  these  cases  six  were  adults  and  two  were 
children.  All  were  taken  sick  during  the 
height  of  the  epidemic  and  had  been  in  bed  on 
an  average  of  four  days  before  the  symptoms 
of  app)endicitis  developed.  In  those  not  operat- 
ed on  the  symptoms  gradually  subsided. 

It  will  be  interesting  now  to  observe  wheth- 
er there  will  be  an  appreciable  increase  in 
the  number  of  cases  of  appendicitis  following 
the  recent  virulent  form  of  epidemic  influenza. 
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PRIMARY  suture  of  war  wounds  is 
certainly  one  of  the  burning  questions 
of  the  day  and  quite  justly  so.  At  the 
outbreak  of  the  war,  the  theory  of  expectant 
treatment  was  the  accepted  rule.  Those  of  us 
who  had  the  greatest  number  of  consecutive 
cases  to  deal  with  saw  almost  at  once  that  in 
many  of  the  wounded,  fatal  accidents  would 
sometimes  occur.  The  practice  of  large,  open 
incisions  systematically  made  and  followed 
by  rigorous  drainage  which  I  was  one  of  the 
first  to  advocate^  was  the  next  step  as  opp>osed 
to  the  *'wait  and  see"  policy.  This  practice 
had  proved  its  value,  but  however  excellent 
it  may  have  been,  it  certainly  had  its  dis- 
advantages. W^ar  wounds  which  are  infected 
remain  so  after  wide  incisions  are  made,  even 
when  they  are  followed  by  irrigation  with 
antiseptics,  let  them  be  what  they  may 
(ether,  peroxide  of  hydrogen,  Dakin  solu- 
tion). From  our  desire  to  improve  the  results 
obtained  by  disinfection  with  antiseptics  has 
been  evolved  mechanical  disinfection.  At 
first  efforts  were  made  to  obtain  mechanical 
disinfection  by  scrubbing  and  brushing  the 
wounds;  later  by  Veplucftage,  or  the  cutting 
away  of  all  infected  tissue,  a  procedure  which 
is  really  better  named  excision,  for  it  is  by 
wide  excision  that  one  must  remove  all  bruised, 
infected  and  dead  tissue,  together  with  the 
projectile  and  all  dirty  extraneous  material. 
In  spite  of  excellent  technique  a  certain  num- 
ber of  wounds  widely  opened  would  suppu- 
rate for  a  long  time,  either  from  the  persist- 
ence of  the  primary  infection  or  from  second- 
ary infection.  Others  equally  carefully 
excised,  would  clear  up  so  readily  and  per- 
fectly that  one  was  tempted  to  believe  in 
the  possibiUties  of  primary  suture.  The 
results  obtained  were  often  favorable,  but  it  is 
true  that  there  was  a  certain  number  of  fail- 
ures, even  accidents,  which  caused  many  to 
regard  primary  suture  in  most  cases  as  an 
exceptional  method  of  treatment  and  in  others 

1  Bull,  et  m^.  See.  de  Chir.,  19x5,  Jan.  37. 


a  dangerous  proceedure.  As  regards  myself,  I 
was  an  enthusiastic  advocate  of  it,  since  my 
colleague  Loubot  showed  that,  after  scru- 
pulous disinfection  of  the  fractured  bone  sur- 
faces, an  open  joint  could  be  completely 
closed,  and  in  nearly  every  case  union  by 
first  intention  was  easily  obtained.^ 

The  well  known  treatise  by  Loubot  has 
certainly  had  a  great  deal  to  do  with  the 
trimnph  of  this  method.  During  the  summer 
of  1915,  with  the  army  before  Verdun,  then 
afterward  on  the  Somme,  primary  suture 
began  to  have  numerous  advocates.  Since 
June,  Houdard  and  myself  used  with  almost 
constant  success  the  suturing  of  cerebrocranial 
woimds.  Wounds  of  the  soft  parts,  even  in 
the  presence  of  fractures,  were  also  sutured 
during  this  period.  Gr6goire  and  many  sur- 
geons at  the  front  hospitals  believed,  and 
rightly,  that  primary  suture  would  be  the 
coming  method. 

What  is  essential  in  deciding  as  to  whether 
primary  suture  should  be  used  in  treating 
war  wounds:  (i)  the  time  that  has  elapsed 
between  the  receipt  of  injury  and  the  period 
of  operation;  (2)  the  anatomical  possibility 
of  making  a  complete  and  perfect  removal  of 
all  damaged  and  crushed  tissue  and  of  ex- 
tracting the  projectile;  (3)  clinical  experience 
which  would  enable  the  surgeon  to  decide 
from  the  general  aspect  of  the  wound  whether 
reunion  would  be  successful. 

When  for  one  reason  or  another  one  has  not 
dared  to  do  a  primary  suture,  he  could,  at  the 
end  of  15  or  20  days,  when  the  wounded  man 
has  become  afebrile  and  the  wound  has  a 
clean  look,  perform  secondary  suture.  Sec- 
ondary suture  which  can  be  carried  out  very 
well,  as  I  have  demonstrated,  on  a  wound 
treated  with  aseptic  dressings,  is  generally 
followed  by  a  course  of  treatment  with  the 
Dakin  solution  according  to  CarreFs  tech- 

sLoubot.  Bull,  et  m6m.  Soc.  de  diir.,  19x6,  June  a8;  and  G.  Gnwa, 
ibid.,  XQ16,  Oct.  18. 

•  G.  Gross  and  Houdard.  Biill.  et.  m^m.  Soc.  de  chir.,  19x71  May 
30,  and  Dec  5. 
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nique.  In  order  to  determine  when  it  is  pos- 
sible to  perform  secondary  suture,  Carrel  and 
after  him  Depage,  made  bacterial  counts 
of  the  wound  discharge.  During  treatment  of 
the  wound  it  was  found  that  the  number  of 
bacteria  gradually  decreased  and  finally 
assumed  negligible  proportions.  Only  then 
was  secondary  suture  done.  This  technique 
marks  the  appearance  of  bacteriological  con- 
trol in  the  treatment  of  war  wounds. 

Primary  suture,  the  ideal  method  of  treat- 
ment of  war  wounds,  reached  this  point  but  did 
not  gather  many  disciples  in  spite  of  its  evi- 
dent advantages,  when  Tissier,  in  the  course 
of  investigations  began  at  the  end  of  1915,  in 
Flanders,  and  published  in  1918^  discovered 
that  one  never  had  severe  infection  in  a  war 
wound  (particularly  gas  gangrene),  when  in 
the  wound  one  could  not  demonstrate  the 
presence  of  an  anaerobic  and  aerobic  infec- 
tion. The  nature  alone  of  the  germs  living  in  a 
wound  is  important,  Tissier  claims;  their 
number  gives  one  no  useful  information.  The 
works  of  Tissier  can  be  summed  up  as  follows: 
Each  war  wound  contains  a  special  microbial 
flora  of  its  own  on  which  depends  its  future 
development.  The  bacterial  growth  varies; 
it  differs  not  only  in  different  wounded  men 
but  even  in  different  wounds  of  the  same 
individual.  Each  microbe  growing  in  a  wound 
follows  its  own  evolution  and  this  process 
never  varies.  The  microbe  multiplies  for  a 
period,  then  the  number  remains  constant, 
then  decreases  more  or  less  rapidly,  and  at 
last  disappears  according  to  the  power  of 
resistance  of  the  body  to  infection. 

Infection  of  wounds  is  sometimes  primary, 
sometimes  secondary.  In  war  times,  as  a 
wounded  man  passes  through  several  hands  in 
the  course  of  lus  evacuation,  it  is  difficult  not 
only  to  control  but  also  not  to  increase  the 
primary  infection.  In  every  wound  left  open 
and  uncovered,  the  number  of  new  bacterial 
infections  cannot  help  but  increase. 

Infection  of  war  wounds  usually  pursues  a 
purulent  course  of  a  type  caused  by  the  pres- 
ence of  quantities  of  putrefactive  anaerobic 
organisms.  Two  conditions  are  necessary  to 
cause  these  anaerobes  to  flourish  in  living 

1 H.  Tissier.   Bull,  de  la  m6d.,  igzS,  Oct.:  Ann  Init.  PMleur,  19x5, 
Dec,  19x7,  Apr.;  Arch  de  m6d.  milit.»  19x8.  Dec. 


tissue :  ( i )  the  presence  of  tissue  either  bruised 
or  deprived  of  its  blood  supply;  (2)  the  pres- 
ence of  one  or  several  species  or  aerobic 
organisms. 

The  rate  of  tissue-destruction  by  anaerobic 
infection  (gangrene)  depends  on  the  kind  of 
aerobe  with  which  it  is  associated  and  which 
seems  to  start  the  ball  rolling.  Thus,  with  the 
ordinary  saprophytes,  only  slightly  virulent, 
the  anaerobic  pus  formation  remains  local;  in 
conjunction  with  the  staphylococcus  pyogenus 
it  extends  slowly,  whereas  with  the  true 
streptococcus  it  spreads  rapidly  even  attain- 
ing a  fulminating  type. 

Infection  of  war  wounds  may  also  become  of 
a  purulent  type  when  the  wound  has  not  be- 
come infected  by  anaerobes  or  when  these 
bacteria  are  not  able  to  develop.  Under  the 
conditions  the  type  of  aerobic  microbe  gives  a 
special  character  to  the  wound.  With  the 
ordinary  saprophyte  there  is  hardly  any  reac- 
tion; with  the  staphylococcus  local  reaction, 
more  or  less  marked;  with  the  streptococcus 
there  is  at  the  same  time  a  local  and  general 
reaction.  It  is  in  these  latter  cases  that  one 
meets  those  long-standing  suppurations,  meta- 
static abscess  formations,  bone  lesions  follow- 
ing febrile  crises  with  marked  temperature 
oscillations,  and  the  slow  cachexia  which  wears 
out  the  woimded  man. 

In  these  two  kinds  of  wound  infections, 
putrefactive  or  purulent,  it  is  necessary  to 
establish  the  nature  of  the  aerobic  infection 
present  in  order  to  form  a  prognosis.  In 
serious  cases  it  is  always  the  streptococcus 
that  is  present. 

The  following  rules  may  be  deduced  from 
these  investigations: 

I.  Try,  as  a  matter  of  course,  primary 
suture,  if  removal  of  the  foreign  body  and 
excision  of  dead  tissue  is  possible.  Establish 
at  the  same  time  the  nature  of  the  aerobic 
germ  in  the  primary  discharge  in  order  to  con- 
firm your  method  of  procedure.  If  the  staph- 
ylococcus is  present  keep  close  watch  of  the 
wound  for  fear  of  the  appearance  of  a  slow 
form  of  pus  formation  which  it  will  be  easy  to 
check,  but  which  will  not  appear  if  the  orig- 
inal dissection  has  been  well  done.  A  little  pus 
may  collect,  necessitating  the  removal  of  a 
stitch  or  two.   If  one  finds  the  streptococcus. 
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remove  the  stitches  at  once  and  by  widely 
opening  the  wound  combat  the  further  spread 
of  the  infection.  Anaerobic  growth  hardly  ever 
takes  place  before  30  hours.  As  you  can  se- 
cure a  bacteriological  report  about  6  hours 
after  culture  in  ordinary  broth,  there  is  no 
reason  to  fear  that  you  will  be  too  late  in  open- 
ing up  the  wound. 

2 .  When  primary  suture  hasnot  been  done, 
you  must  as  quickly  as  possible  perform  sec- 
ondary suture,  being  guided  only  by  the 
nature  of  the  aerobic  infection.  Here,  also, 
you  should  take  no  notice  of  the  presence  of 
anaerobes.  Their  decrease  begins  about  the 
third  day  and  their  development  becomes 
impossible  on  the  appearance  of  the  phago- 
cytes. 

If  the  conmion  saproph3rte  is  found  the 
wound  must  be  sutured  the  second  or  third 
day.  Results  are  always  favorable.  If  the 
staphylococcus  is  present  one  must  wait  for 
its  decrease  between  the  fifth  and  eighth 
days.  If  the  streptococcus  is  present  one  must 
wait  for  the  period  of  spontaneous  isolation  of 
the  organism.  This  is  shown  by  a  fall  in 
temperature  which  usually  commences  about 
the  twenty-first  day,  but  sometimes  earlier. 
The  temperature  remains  down  only  when 
the  wounded  man  becomes  a  mere  germ  car- 
rier, without  general  reaction  or,  better  still, 
when  the  streptococcus  has  definitely  dis- 
appeared. 

The  practice  of  primary  suture  and  early 
secondary  sutiure  (delayed  primary  suture) 
is  thus  built  on  definite,  exact  scientific  lines 
which  are  founded  entirely  on  Tissier's  re- 
searches. It  is  only  necessary  to  know  the 
nature  of  the  bacteriological  infection;  of  the 
different  types  of  infection  the  streptococcus 
alone  conlra-indicates  primary  suture  of  war 
wounds. 

Since  June,  1917,  my  collaborators  and  my- 
self in  the  Twelfth  Mobile  Surgical  Ambu- 
lance have  depended  on  bacteriological  re- 
ports. Our  results  were  presented  in  two 
lengthy  communications  before  the  Socieie  de 
Chirurgie}  These  results  were  such  that  they 
permit  me  to  confirm  the  soundness  of  the 
theory  of  Tissier  and  to  sum  up  thus :  "  Every 

*  BalL  et  1116111.  Soc.  de  chir.,  191 7.  July  4,  Oct.  zo;  Acad.  d.  m^, 
Paris,  10x7,  Oct.  93. 


war  wound  in  which  streptococcus  is  not 
present  ought  to  be  closed."*  The  results 
may  be  summed  up  as  follows:  78.3  per  cent 
of  wounds  met  with  were  sutured;  of  the 
sutured  wounds  88.8  per  cent  healed  by  first 
intention. 

Several  points  should  be  studied  in  turn,  in 
order  to  understand  the  technique  of  primary 
suture  as  it  is  practised.  They  are  the  follow- 
ing: 

1 .  How  do  the  sutured  wounds  progress? 

2.  How  do  we  know  whether  a  war  wound 
contains  streptococcus  (bateriological  tech- 
nique)? 

3.  What  surgical  technique  is  to  be  fol- 
lowed to  obtain  constant  results? 

4.  When  must  the  suturing  be  done? 

5.  Its  advantages. 

How  do  the  sutured  wounds  progress?  Three 
things  may  happen.  The  wound  may  heal  by 
first  intention  as  in  the  ordinaiy  aseptic  opera- 
tion, slight  redness  may  appear,  a  stitch  may 
cut  out,  or  other  insignificant  thing  happen  to 
disturb  the  wound  course;  but  regardless  of 
this,  healing  finally  takes  place.  Or  again  cer* 
tain  sjnmptoms  appear  or  bacteriological! 
information  is  obtained  which  causes  one  to 
reopen  the  wound. 

Sutured  wounds  may  heal  by  first  inten- 
tion and  this  is  the  result  in  by  far  the  great- 
est number  of  cases;  88.8  per  cent  was  the 
result  obtained  in  my  ambulance.  The 
stitches  are  removed  about  the  tenth  day  and 
the  scar  is  perfect. 

Certain  facts  strike  one  in  dealing  with 
these  wounds,  the  absence  of  pain  being  the 
most  noticeable.  Wounded  men  with  un- 
sutured  wounds  always  suffer.  Those  with 
sutured  wounds  on  the  contrary  never  com- 
plain and  certainly  not  after  the  second  day, 
just  as  is  the  case  with  patients  operated  on  in 
civil  practice.  In  this  manner  they  differ  very 
greatly  from  the  cases  with  wounds  which 
have  not  been  sutured.  After  the  second  day^ 
in  the  sutured  case,  the  patient,  even  if  suffer- 
ing from  multiple  wounds  or  fractures,  feels 
perfectly  well  and  begins  to  get  up  if  he  is. 
woimded  only  in  the  upper  arm.  The  facial 
expression  is  good,  the  color  normal,  the 
tongue  clean,  the  pulse  regular,  and  of  good! 

*  Bull.  Acad,  de  m^,  Paris,  29x7,  Oct  93. 
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volume.  The  temperature  in  most  cases  is 
slightly  above  normal,  but  often  normal.  In 
the  majority  of  cases,  it  varies  between  37° 
and  38°  and  falls  to  37°  rapidly.  In  some 
cases,  however,  it  remains  high  for  some  time 
and  rises  above  38°  for  4  or  5  days.  Examina- 
tion of  the  temperature  chart  is  the  only  check 
necessary  to  keep  on  these  patients  who,  how- 
ever badly  wounded,  have  the  appearance  of 
slightly  wounded  cases. 

The  dressing  done  at  the  operation  is  not 
removed  before  the  tenth  day.  It  is  necessary 
to  make  sure  that  the  suturing  and  the  skin 
around  look  perfectly  normal.  Healing  is  per- 
fect and  when  the  stitches  are  removed  we 
find  perfect  apposition  of  the  edges  of  the 
wound.  A  simple  protective  dressing  is  applied 
and,  as  in  all  aseptic  operations,  the  wounds 
cicatrize  under  the  two  dressings,  and  the 
patients  are  evacuated  cured  on  the  fifteenth 
and  twentieth  days.  It  must  not  be  supposed 
that  this  healing  will  succeed  only  in  minor 
wounds  and  that  in  them  alone  will  one  see 
healing  take  place  with  such  ease.  I  have 
sewed  up  and  have  seen  closed,  wounds  of  the 
soft  parts  which  were  certainly  20  centimeters 
in  length  and  of  a  really  serious  nature — such 
as  amputations  for  crushes,  resections  of  the 
thigh,  arm,  torn  wounds  of  the  buttock  with 
the  foreign  body  against  the  ischium,  foreign 
bodies  in  the  neck,  various  ligatures  of  the 
large  vessels,  wounds  of  large  extent  and  very 
foul,  dating  back  24  hours  or  more.  In  a  large 
number  of  cases  the  injuries  consisted  of  frac- 
tures of  which  several  were  badly  smashed  up. 
In  a  number  of  these  fractures  (300),  one  sees 
better  than  in  a  sequence  of  ordinary  wounds 
the  splendid  results  obtained  by  primary 
suture.  Such  a  large  series  of  cases  has  never 
before  been  published. 

Primary  sutured  wounds  running  an  ab- 
normal course.  Side  by  side  with  wounds  heal- 
ing by  first  intention,  one  finds  others  pur- 
suing a  less  normal  course,  which  in  spite  of 
setbacks  end  by  healing;  in  some  cases  nor- 
mally and  in  others  after  a  slight  infection  of 
limited  amount.  This  fact  has  been  evolved 
by  careful  attention  to  the  temperature  chart. 
The  general  condition  of  the  patient  remains 
good,  the  facial  expression  is  bright,  and  the 
wounded  man  has  a  good  appetite  and  is 


cheerful.  The  pulse  is  good  in  volume  and 
tension,  and  in  no  case  does  it  become  small 
and  rapid.  Attentive  study  of  the  temperature 
chart  alone  gives  one  warning  of  coniing 
events. 

In  the  first  type  the  temperature  which 
during  some  days  remained  elevated  to  38*^  or 
even  39°  at  night,  falls  slowly  in  8  or  10  days 
or  better  still,  with  only  a  slight  rise  toward 
the  fifth  or  sixth  day,  falling  slowly  afterward. 
I  have  already  stated  these  facts  in  relation  to 
joint  woimds.^  If  the  closed  wound  is  exam- 
ined there  is  found  a  little  localized  redness 
around  one  or  several  stitches.  The  region  is 
slightly  tense  and  swollen,  but  the  findings 
remain  quite  local,  and  soon  little  p>oints  of 
pus  appear  at  the  stitch  holes.  The  whole 
condition  subsides  and  the  wound  remains 
closed,  and  the  healing  is  but  slightly  delayed 
by  this  small  superficial  infection. 

In  the  second  type,  the  symptoms  are  not 
so  mild;  they  present  a  more  severe  picture. 
On  the  one  hand  the  temperature  on  the  day 
of  operation  rises  to  39°  or  40®,  remaining 
there  two  or  three  days  and  then  falling  sud- 
denly to  37^,  there  remains  or  again  mounts  to 
39°  or  40®,  falls  to  37®  not  so  rapidly,  but  in 
five  or  six  days  by  degrees.  If,  however,  during 
this  rise  in  temperature,  the  dressing  is  re- 
moved the  wound  is  usually  found  to  be 
swollen  and  painful;  but  the  skin  remains 
normal  in  color.  If  between  two  horsehair 
sutures  the  point  of  a  Kocher  forceps  is  in- 
serted and  the  blades  are  slowly  opened,  a 
little  blood-stained  fluid  containing  a  few  gas 
bubbles  escapes.  The  healing  will  be  none  the 
worse  for  this,  even  if  from  a  sense  of  prudence 
one  has  thought  it  wise  to  remove  a  stitch.  The 
small  wound  resulting  from  this  useless  open- 
ing up  prolongs  the  healing  time  a  few  day^. 
These  incidents,  however,  rarely  occur  (in 
about  5.01  per  cent  of  cases). 

In  other  cases,  not  only  the  vicinity  of  the 
sutures  is  a  little  distended  and  swollen  but 
there  «,ppears  a  cherry  red  color  extending 
some  distance,  giving  an  appearance  which  is 
disquieting  to  any  one  not  acquainted  with  the 
course  in  such  cases.  The  erythematous  flush 
spreads  toward  the  extremities  of  the  limb  and 
is  sometimes  accompanied  by  the  presence  of 

1  Soc.  de.  chir.,  19x6,  October  z8. 
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gas  under  the  sutures,  giving  a  resonant  note 
on  percussion,  an  unpleasant  smell,  and  a 
blood-stained  discharge  which  escapes  between 
the  stitches.  But  the  woiuid  has  this  charac- 
teristic appearance.  Locally  the  erythematous 
flush  is  more  cherry  colored  at  the  beginning 
than  that  of  a  gas  gangrene  and  in  general 
there  is  complete  discord  between  the  tem- 
perature on  the  one  hand  and  the  pulse  and 
general  condition  of  the  patient  on  the  other. 
Both  remain  excellent  and  this  at  once  at- 
tracts the  attention  of  the  most  experienced 
observer.  In  spite  of  these  symptoms,  it 
remains  none  the  less  true  that  only  bacte- 
riological examination  giving  assurance  that 
the  wound  does  not  contain  the  streptococcus 
prevents  the  surgeon  who  understands  the 
symptoms  from  opening  up  the  wound.  These 
cases  are  quite  rare;  in  my  experience  there 
were  not  more  than  i .  18  per  cent.  However, 
following  these  acute  symptoms  we  some- 
times see  develop  a  little  suppuration  and  a 
gas  abscess  forms  and  must  be  opened  up. 

Voluntary  opening  up  of  wounds  already 
sutured.  This  is  necessary  in  a  special  kind  of 
wound  in  which  bacteriological  examination 
has  disclosed  the  presence  of  the  streptococcus. 
Whenever  the  streptococcus  has  been  definite- 
ly found,  the  woundmust  be  opened  up.  Some- 
times this  is  done  at  once  after  examination. 
In  other  cases  there  will  be  no  symptoms 
which  indicate  what  procedure  to  follow  and 
the  bacteriological  report  alone  will  be  the 
guide.  In  such  cases,  the  general  condition  of 
the  patient  is  good,  the  temperature  is  only 
slightly  raised,  and  the  skin  adjoining  the 
wound  has  a  normal  appearance;  for  the  in- 
fection has  as  yet  had  no  time  to  develop. 
Some  of  these  wounds  which  are  not  opened 
continue  to  heal  without  any  great  disturb- 
ance and  imtoward  incident,  and  the  skin 
keeps  its  color  and  texture.  Toward  the  tenth 
day  the  stitches  are  taken  out.  Often  the 
thickened  edges  of  the  wound  gape  a  little  and 
when  the  stitches  are  removed  the  wound  opens 
spontaneously  like  a  book.  This  is  a  sure  sign 
of  the  presence  of  the  streptococcus.  It  is 
then  practically  certain  that  if  the  wound  is 
not  voluntarily  opened  up,  it  will  open  itself 
and  it  is  only  running  risks  to  leave  it  sutured. 
Usually  at  the  end  of  a  few  hours,  the  wounded 


man  is  suffering  and  complains.  His  general 
condition  is  quite  different  from  that  of  pre- 
viously described  cases.  His  expression  is 
drawn,  his  pulse  more  rapid.  The  skin  of  the 
injured  region  is  port  wine  red  in  color,  with 
marbling  (motley  lines)  spreading  far  and 
wide  and  gas  escaping  from  the  wound.  This 
is  the  local  gangrenous  form.  Destruction  of 
the  tissue  has  already  spread  though  the 
wound  has  been  widely  excised.  Can  we 
assume  that  the  suturing  has  caused  this 
serious  condition?  I  think  not.  This  develop- 
ment well  known  to  all  surgeons  at  the  front, 
is  the  same  in  wounds  opened  widely,  drained, 
and  left  open.  The  suturing,  too,  may  have 
been  done  only  a  few  hours,  but  the  wound 
so  badly  infected  at  the  time  of  treat- 
ment has  widely  opened.  In  short,  these 
fatal  accidents  ought  to  be  the  exception.  I 
have  seen  but  three  such  accidents  in  759 
sutured  wounds,  or  0.39  per  cent.  Men  with 
such  wounds  die  in  the  same  way  as  do  the 
cases  with  acute  toxaemia,  even  before  sutur- 
ing can  be  done  after  an  amputation,  and  the 
same  symptoms  and  the  same  temperature 
curve  are  present.  No  surgical  intervention 
can  save  them.^  We  are  familiar  with  this 
form  of  virulent  toxaemia  which  leads  to  a 
rapid  and  fatal  termination,  sometimes  almost 
without  development  of  gangrene  and  against 
which  we  are  powerless.* 

The  wounded  infected  by  the  streptococcus 
present  a  typical  picture:  their  facial  expres- 
sion is  the  same  as  that  in  long-standing  se- 
riously wounded  and  infected  cases,  they  are 
pale,  the  pulse  is  rapid,  the  temperature  fluc- 
tuating, and  the  appetite  poor.  The  look  of 
the  ward  where  they  are  isolated  is  markedly 
different  from  the  other  wards.  This,  however, 
is  to  be  expected.  Since  infection  due  to  the 
streptococcus  is  all  we  have  to  fear,  the 
wounded  suffering  with  it  should  be  isolated. 
It  is  strange  that  all  surgeons  still  will  not 
adopt  this  precaution  although  they  isolate 
systematically  and  have  for  a  long  time  each 
patient  suffering  with  erysipelas,  and  the 
erysipelatous  streptococcus  is  certainly  much 

1  The  general  mortality  of  my  ambulance,  which  like  each  surgical 
motor  ambulant  received  only  the  seriously  wounded,  before  doing 
sutures  was  14.25  per  cent.  (G.  Gross.  Arch.  m£d.  miUt.,  1916,  Octob«J 
Since  we  do  primary  suture  systematically  the  mortality  is  10  per  cent, 

*  Gross,  G.  134  cases  of  gas  gangrene.  Soc.  de  chir.,  19x7,  March  7. 
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less  virulent  than  the  streptococcus  of  war 
wounds. 

Bacteriological  reports  upon  which  some 
light  has  been  thrown  by  Tissier  easily  ex- 
plain the  incidents  which  may  happen  in 
primary  sutures  of  war  wounds.  His  investi- 
gations prove  that  the  incidents  come  from  a 
special  pre-existing  germ.  There  are  exacer- 
bations which  can  originate  only  in  the 
wounds  incompletely  cleared  of  dead  tissue. 

How  do  we  know  whether  a  war  wound  con- 
tains the  streptococcus}  Primary  suture  of  war 
wounds  is  based  entirely  upon  the  works  of 
Tissier.  It  can  be  carried  out  systematically 
under  bacteriological  control.  In  my  mind, 
the  bacteriologist  is  as  indispensable  to  the 
surgeon  as  is  the  radiologist.  Besides,  the 
report  from  the  laboratory  must  be  returned 
quickly  so  that  the  sutures  can  be  taken  from 
the  wound  a  few  hours  after  they  are  put  in  if 
the  cultures  have  revealed  the  presence  of  the 
streptococcus. 

The  technique  is  the  simplest:  In  the  first 
place,  as  smears  of  pus  and  serum  do  not  give 
exact  indications,  one  should  proceed  only 
after  cultural  examinations.  In  fact,  the  only 
danger  to  be  feared  in  primary  suture  of  war 
wounds  is  the  appearance  of  a  putrid  infec- 
tion, which  makes  rapid  progress.  The  cause 
of  these  terrible  forms  of  infection  is  always  an 
association  of  anaerobes  and  streptococci;  it 
is  quite  necessary  to  inform  the  surgeon,  as 
quickly  as  possible,  of  the  presence  or  absence 
of  the  streptococcus.  The  only  medium  in 
which  the  streptococcus  grows  quickly  is  a 
liquid  medium  at  37°C.  Within  5  or  6 
hours  there  appears  in  the  liquid  lumps  of 
long  rolled  up  and  absolutely  characteristic 
chains. 

Bacteriological  specimens  should  be  liberal 
and  taken  from  all  parts  of  the  wound,  chiefly 
from  the  deep  parts  near  the  bone  when  it  is 
injured.  It  is  best  to  use  a  pipette  in  order  to 
collect  a  great  deal  of  senma  and  particularly 
of  blood  as  often  as  it  is  possible.  The  most 
convenient  time  for  collecting  the  germS  from 
a  wound  is  between  the  tenth  and  eighteenth 
hours  after  the  soldier  is  wounded.  Sooner  the 
bacteriological  specimen  would  probably  not 
contain  all  the  different  kinds  of  germs;  and 
later,    the    considerable    and    predominant 


growth  of  anaerobes  may  hide  the  presence  of 
aerobes,  particularly  of  the  streptococcus. 

The  inoculations  should  be  made  in  broth 
upon  slanted  agar  with  litmus  and  lactose, 
and  into  deep  agar  of  Veillon.  Common  broth 
is  sufficient  in  the  majority  of  cases;  neverthe- 
less, in  order  to  faciUtate  the  growth  of  strep- 
tococcus, it  has  been  proposed  that  Sac- 
queppe's  medium  (that  is,  albumin  of  egg 
with  soda — Raymond)  or  other  albuminous 
medium  such  as  ascites  be  added.  Weinsen- 
bach  advocates  water  with  peptone,  glucose, 
and  alkaline  egg  albumin;  and  Boyer  a  bone 
maceration  with  peptone. 

These  proceedings  make  it  possible  to 
obtain  results  most  quickly  if  the  wound  con- 
tains the  streptococcus — between  the  fourth 
and  sixth  hours;  the  streptococcus  with  its 
classical  characteristics  is  more  clearly  demon- 
strated within  the  following  hours.  The  broth 
remains  clear,  but  a  deposit  is  seen  which,  by 
shaking,  changes  into  characteristic  clots. 
When  one  has  collected  some  blood  there  Ls 
haemolysis,  a  very  important  phenomenon  to 
establish.  One  can  see  much  the  same  it  is 
true  among  cultures  of  bacillus  mesentericus 
or  anaerobes;  but,  in  these  cases,  the  appear- 
ance of  the  cultures  is  different;  there  are  no 
clots  and  the  microscope  permits  a  solution  of 
the  question.  The  slanted  agar,  with  litmus 
and  lactose,  is  turned  red,  is  covered  with  tiny 
colonies,  more  or  less  transparent,  fine,  rather 
equally  strewn  upon  the  surface  and,  gener- 
ally, separated  from  each  other. 

After  staining  one  sees  some  gram-positive 
cocci,  in  chains  of  at  least  twenty  coed.  As 
these  are  short  in  solid  media,  one  will  search 
for  them  preferably  in  liquid  media  (broth 
clots  and  water  of  condensation  from  slanted 
agar,  at  the  bottom  of  the  test  tubes),  where 
they  are  most  often  typical,  very  long,  par- 
ticularly rolled  up  and  entangled.  Short 
chains  might  be  "enterococcus"  but  generally, 
this  germ  is  nK)re  polymorphous;  it  does  not 
produce  haemolysis  and  uniformly  clouds  the 
medium  with  a  mucoid,  thick  deposit  which 
rises  up  like  a  gimlet  when  one  shakes  the 
tube. 

Within  agar  of  Veillon,  one  will  find  the 
streptococcus  very  frequently;  it  grows  easily 
in  the  presence  of  oxygen;  but  particularly 
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one  will  find  the  bacillus  perfringens  which  is 
one  of  the  first  to  appear,  and  also  the  most 
frequent. 

The  streptococcus  is  rather  less  frequent  in 
recent  war  wounds  (10  to  15  per  cent),  and  the 
association  of  the  streptococcus  and  the 
anaerobes  even  less  frequent  (6  to  8  per  cent). 
It  is  important  to  bear  these  facts  in  mind  for 
during  the  periods  of  intense  work  it  is  possible 
to  examine  only  the  wounds  which  are  more 
likely  to  contain  these  infectious  germs,  i.  e., 
deep  ragged  wounds,  among  thick  masses  of 
muscular  tissue.  Afterward,  during  more 
calm  periods,  systematic  examinations  can  be 
made  of  all  wounds. 

What  technique  should  be  followed  to  obtain 
constant  results?  In  most  cases  well  done  ex- 
erese.  How  is  excision  of  war  wounds  best  done  ? 
First  the  entire  wound  of  entrance  should  be 
thoroughly  excised.  Then  for  a  "seton''  (the 
projectile  having  crossed  the  whole  part  of  the 
limb),  the  cutting  away  of  both  orifices.  The 
first  is  easy  to  do  with  an  elliptical  "incision," 
one  circumscribes  the  orifices,  sufficiently 
enlarging  the  "incision"  so  that  later  it  will  be 
possible  to  excise  the  deep  part  of  the  passage. 
The  uncovered  aponeurosis  is  laid  open.  By 
following  the  passage  of  the  projectile,  a 
broad  excision  of  the  muscular  tissue  which 
limits  it  can  be  done. 

Exploration  of  the  passage  should  be 
avoided  whenever  possible.  Even  with  a 
smooth  instrument,  the  end  may  penetrate 
the  neighboring  tissues  and  infect  them.  It  is 
preferable  to  explore  with  the  finger  which 
acts  as  a  guide  in  following  the  tract.  Usually 
this  questionable  practice  is  useless  for  the 
direction  of  the  passage  can  be  demonstrated 
by  radiology. 

Excision,  preceding  suture,  must  be  done 
with  full  knowledge  of  the  conditions  present. 
All  blind  exploration  at  the  end  of  the  finger 
must  be  avoided.  When  the  track  is  outlined 
and  after  the  projectile  has  been  extracted, 
one  practices  wide  "excision"  layer  by  layer. 
The  technique  called  epluchage  is  certainly 
inadequate;  the  word  is  badly  selected;  it  in- 
stils in  the  surgeon^s  mind  ideas  of  false 
security.  With  epluchage  primary  suture  does 
not  bring  success  but  disasters.  One  must 
practice  wide  exerese  of  the  devitalized  tissues. 


It  is  quite  useless  in  order  to  determine  the 
amount  of  tissue  to  be  excised  to  color  the 
wound  with  methylene  blue;  the  experienced 
surgeon  will  stop  the  excision  in  time;  that  is 
to  say  he  will  cease  to  excise  when  he  reaches 
muscular  fiber  which  is  not  deprived  of  its 
blood,  which  has  not  the  dark  port  wine 
color  or  has  not  the  well  known  soft  consist- 
ence ;  in  other  words  when  the  tissue  has  be- 
come firm,  is  contractile,  and  is  red  in  color; 
in  short  when  it  bleeds. 

Three  typical  procedures  may  be  employed: 

1.  Opening  and  laying  open  of  a  "seton" 
(the  projectile  having  crossed  through  all  the 
soft  tissue);  or  of  a  wound  with  projectile 
included  under  the  skin.  One  cleaves  the 
track  if  it  is  not  too  deep,  then  extirpates  it 
completely,  en  bloc. 

2.  Extirpation  en  bloc  of  the  entire  wound 
when  it  is  superficial  or  even  when  deep  and 
widely  laid  open. 

3.  Usually  the  lesion  is  deep  and  the  in- 
cision must  be  conical,  the  top  of  the  cone 
being  beyond  the  projectile  or  upon  the  frac- 
ture. This  excision  systematically  made,  with 
scissors,  takes  away  layers  of  devitalized 
tissues.  It  must  be  made  thoroughly,  care- 
fully, systematically,  reaching  the  seat  of 
injury  where  the  projectile  is  lodged.  For  a 
deep  "seton"  (in  the  upper  part  of  the  thigh, 
for  instance),  one  must  do  a  double  conical 
excision,  the  tops  of  which  will  join.  Bony 
lesions  neither  can  nor  must  cause  a  total 
exerese.  In  a  fracture  one  must  always  be 
satisfied  to  remove  carefully  all  the  free 
splinters  not  adherent,  and  sometimes  with  one 
stroke  of  the  bone  forceps  to  make  regular  the 
sharp  fragments.  One  must  always  leave  the 
adherent  splinters  which  are  so  useful.  I 
plainly  condemn  removing  large  pieces  of 
bone,  a  procedure  I  have,  alas,  so  often  seen 
practiced.  Tissier  showed  that  the  cutting 
away  of  free  splinters  is  sufficient.  Clinically, 
we  have  already  learned  that  the  bones  be- 
come infected  slowly,  through  the  soft  parts, 
and  consequently  operations  upon  bones  must 
not  always  be  extensive  ones. 

If  the  projectile  is  situated  within  a  dia- 
physis  or  an  epiphysis,  the  tract  and  chamber 
shall  be  carefully  hollowed  out,  enlarged,  and 
if  possible  laid  flat.    The  cavity  should  be 
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touched  with  iodoform  ether.  It  can  be  filled 
in  different  ways.  No  one  among  my  colla- 
borators ever  tried  plastic  pastes;  but  one  of 
them  (Houdard)  used,  with  good  results  in 
four  cases,  fat  grafts  taken  from  the  buttock. 

In  the  treatment  of  injured  joints,  as  often 
as  it  is  anatomically  possible,  the  ideal  method 
is  the  operation  of  Loubat.  Primary  resec- 
tion is  the  best  method  in  the  majority  of 
lesions,  t}T)ical  or  atypical  resection  accord- 
ing to  the  extent  of  the  lesions.  No  matter 
what  the  anatomical  lesion,  or  how  thoroughly 
excision  has  been  done,  it  will  not  be  complete, 
naturally,  without  the  extraction  of  the  pro- 
jectile and  bits  of  clothing.  The  useful  anti- 
septics are:  ether  for  flesh  wounds  (soft 
parts)  (ombredanne)  and  iodoform  ether  for 
bone  injuries.  The  technique  of  the  suture  it- 
self remains  to  be  described.  Sometimes  it  is 
useful  to  suture  the  deep  muscular  layer  with 
'catgut.  I  do  not  like  this  method  as  I  have 
noticed  that  these  catgut  sutures  easily  be- 
come infected.  Two  conditions  are  most  im- 
portant in  order  to  obtain  a  good  suture;  per- 
fect haemostasis  and  care  not  to  leave  a  dead 
space  under  the  sutured  skin.  One  can  per- 
form a  good  closure  with  roUed-up  gauze  and 
three  or  four  bronze  wires.  After  the  bronze 
wires  are  carefully  placed,  approximation  of 
the  skin  edges  is  brought  about  with  horse 
hair.  Then  there  is  placed  over  the  suture  line 
a  pledget  of  rolled  up  gauze  (called  in  French 
a  bourdonnet)  and  the  bronze  wires  are  tight- 
ened over  it.  The  bourdonnet,  when  it  is  not 
soiled  by  oozing,  is  taken  off  only  when  the 
cutaneous  horsehair  suture  is  removed.  It  is 
preferable  to  remove  the  horsehair  suture 
slowly,  about  the  tenth  or  twelfth  day,  for  the 
process  of  heaUng  of  the  war  wound  is  slower 
than  is  that  of  aseptic  wounds  in  civil  prac- 
tice. 

When  should  the  suturing  be  done}  In  any 
case  where  no  streptococcus  is  found  in  the 
wound  and  when  there  exists  no  anatomic  or 
pathologic  contra-indication .  Practically  every 
wound  may  be  sutured  upon  arrival  of  the 
wounded  man;  but  one  must  always  reopen 
those  wounds  in  which  within  6  hours,  the 
bacteriologist  has  found  the  presence  of  the 
streptococcus. 

Does  the  time  elapsed  between  the  receipt 


of  the  wound  and  the  arrival  at  the  hospital 
contra-indicate  operation?  I  do  not  think  so. 
Certainly  the  longer  the  interval  that  has 
elapsed  the  more  infection  could  develop;  but 
with  thorough  excision  I  have  myself  sutured 
and  have  seen  sutured  wounds  which  had  been 
received  12,  24,  and  more  hours  before,  and 
correct  and  simple  reunions  resulted.  It  seems 
to  me  one  can  find  in  these  facts  a  greater  proof 
that,  in  deciding  upon  the  technique  to  follow, 
one  need  bear  in  mind  only  the  t>^  of  in- 
fectious germ  found  in  the  wound;  a  wound 
containing  the  streptococcus  must  not  be 
sutured  after  a  few  hours,  those  containing 
only  common  saprophytes  can  be  sutured  after 
24  hours  or  more.  Where  suturing  is  contra- 
indicated  the  wounds  should  be  left  open.  In 
my  mind,  suture  is  contra-indicated  in  the  fol- 
lowing cases : 

1.  In  multiple  wounds  when  the  patient  is 
suffering  from  shock,  yet  in  condition  to  be 
operated  upon,  but  where  it  is  necessary  to  do 
the  operation  very  quickly. 

2.  In  deep  wounds,  the  complete  excision 
of  which  is  impossible;  wounds  which  appear 
to  be  badly  infected;  very  old  wounds  or 
wounds  conmiunicating  with  septic  cavities, 
and  wounds  with  increasing  gaseous  gangrene. 

3.  In  wounds  with  projectiles  remaining  in 
them. 

4.  In  wounds  with  great  vascular  lesions. 

5.  In  wounds  producing  extensive  injury 
to  the  skin. 

6.  In  wounds  which  do  not  require  sutur- 
ing (enucleation  of  the  eye). 

Most  of  these  contra-indications  do  not 
need  explanation.  Certainly  suture  lengthens 
the  time  of  operation.  When  it  is  necessary 
to  operate  quickly  upon  the  multiwounded 
man  who  is  in  a  serious  general  condition,  it  is 
preferable  to  save  his  life.  The  final  results 
will  be  a  little  less  brilliant.  However,  one 
can  operate  and  suture  the  multiwounded  man 
if  he*  is  not  suffering  from  shock.  In  those 
suffering  from  shock  one  should  be  satisfied 
to  suture  the  principal  lesion  (joints  or  bones) 
only  incising  and  draining,  or  even  neglecting 
the  less  important  lesions,  which  will  be 
treated  later.  The  correct  and  complete 
excision  of  infected  and  devitalized  tissue  is 
the  principal  requisite  for  a  successful  primarj- 
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suture.  When  the  operator  cannot  do  this,  he 
must  leave  the  wound  open.  When  the  pro- 
jectile has  not  been  extracted,  the  same  con- 
tra-indication  exists,  if  the  projectile  is  small 
(green  pea) ;  or  if  it  is  extremely  small,  one  can 
suture  leaving  within  the  tissues  one  or  several 
projectiles.  I  have  often  done  this,  and  have 
seen  it  done.  I  do  not  think  one  can  advise 
against  suturing  wounds  in  a  period  of  intense 
activity;  in  my  ambulance,  three  operators 
sutured  49  gravely  wounded  men  within  24 
hours. 

Nevertheless,  when  a  considerable  number 
of  wounded  men  overflow  the  ambulance  and 
when  one  has  not  suflicient  room  for  keeping 
all  the  wounded  men,  it  might  be  well  not  to 
perform  primary  suture,  but  follow  Pierre 
Duval's  technique,^  i.e.,  delayed  primary 
suture.  At  first  the  wound  is  widely  opened 
and  the  excision  is  done.  Then,  the  wounded 
man  is  evacuated  to  another  sanitary  center 
situated  at  the  base  {Zone  des  Etapes)  where 
the  wound  can  be  sutured  after  two  or  three 
days.  According  to  the  author's  advice 
delayed  primary  suture  is  founded  also  upon 
the  works  of  Tissier.  In  these  cases  it  remains 
only  a  necessity;  primary  suture  is  preferable. 
Certainly  delayed  primary  suture  has  some 
disadvantages,  the  principal  one  being  the 
necessity  of  giving  two  anaesthetics  and  of 
doing  two  successive  operations.  Time  and 
money  are  lost.  If  such  a  procedure  is  neces- 
sary in  certain  cases,  we  must  practically 
always  try  to  do  primary  suture. 

ADVANTAGES 

The  advantages  of  primary  suture  are  un- 
questionable. The  wounded  men  do  not  suffer 
so  long;  they  completely  escape  the  grave 
danger  of  secondary  infection,  so  frequent 
among  open  wounds.  One  can  state  a  com- 
parison: in  the  hospitals  of  the  interior  80  per 
cent  of  the  wounded  men  showed  strepto- 
coccus in  their  wounds,  while  among  the  recent- 
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ly  wounded  they  were  found  in  only  lo  to  15 
per  cent.  Among  cerebrocranial  wounds 
within  the  first  months  after  suture,  the 
mortality  descended  from  14  to  10  per  cent, 
since  we  have  systematically  performed  pri- 
mary suture.  Functional  restoration  is  like- 
wise obtained  more  completely  and  quickly. 
It  is  obvious  that  a  flexible,  non-adherent  scar 
would  not  be  likely  to  produce  a  neoplasm  and 
this  has  been  rather  frequently  seen  in  cases 
with  old  adherent  scars.  Besides,  these  first 
advantages,  from  the  economical  standpoint, 
there  are  several  factors  of  first  importance. 
Fewer  attendants  are  necessary,  there  is  less 
shock,  as  most  of  the  wounded  men  become 
cured  with  only  one  dressing,  as  in  civil 
practice;  nowadays  due  to  the  ^eat  necessity 
of  recovering  cotton,  it  is  easier  to  recover 
unsoiled  cotton  and  the  outlay  of  cotton  is 
less;  there  is  considerable  economy  of  hospi- 
tal days  and  annuities  as  the  wounded  men' 
are  cured  more  quickly  and  the  end-results 
are  better.  Finally,  from  the  military  point 
of  view,  this  method  is  of  capital  importance. 
All  the  cases,  with  large  wounds  of  the  soft 
parts,  are  entirely  cured  about  the  twentieth 
day  and  are  able  to  resume  work.  Those  with 
fractures  leave  the  ambulance  with  closed 
fractures  often  already  united.  One  of  my 
evacuations  contained  59  primary  reunions 
among  61  wounded.  The  requisites  for  ob- 
taining constant  results  are  as  follows: 

Place  by  the  side  of  a  competent  surgeon 
(having  correct  technique)  a  competent  bac- 
teriologist. Let  them  keep  their  wounded  men 
a  suflicient  length  of  time  to  follow  them  until 
they  are  completely  healed — about  fifteen  days. 
In  proving  that  all  war  wounds  containing  no 
streptococcus  can  be  sutured  and  thus  cured 
Tissier  has  permitted  us  to  realize  the  greatest 
progress  obtained  in  war  surgery  since  the 
beginning  of  hostilities.  Until  then  primary 
suture  was  an  uncommon  procedure.  Thanks 
to  these  works  it  is  now  a  regular  routine: 
in  the  future  I  am  certain  it  will  be  the  rule. 
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IN  the  repair  of  extensive  injuries  of  the  mus- 
culospiral  nerve  it  is  frequently  necessary  to 
expose  the  nerve  in  the  greater  part  of  its 
course.  Many  times,  both  above  and  below  the 
injury,  the  nerve  must  be  identified  and  followed 
in  order  to  find  the  severed  ends.  The  more  usual 
method  is  the  spiral  incision  beginning  below  and 
following  the  line  of  the  nerve.  There  are  cer- 
tain disadvantages  to  this  incision.  Unless  it  is 
made  precisely  over  the  nerve,  considerable  diffi- 
culty may  be  met  in  locating  it  and  further  dis- 
section of  the  tissues  becomes  necessary.  It  is 
sometimes  extremely  difficult  thus  to  find  the 
nerve  even  when  the  incision  approximates  fairly 
closely  its  position.  Such  is  the  disadvantage 
of  any  incision  which  runs  parallel  to  a  nerve, 
particularly  if  it  follows  a  winding  course.  Fur- 
thermore, the  spiral  incision  cuts  the  triceps 
transversely.  If  it  is  directly  over  the  nerve  it 
places  a  scar  down  to  the  nerve  throughout  the 
greater  part  of  its  course.  When  nerve  graft  or 
tubulization  is  to  be  done  the  danger  of  infection 
and  further  scar  formation  is  thus  increased. 
For  the  above  reasons  the  spiral  incision 
usually  employed   is   unsatisfactory. 

The  authors  present  the  three  following  inci- 
sions for  the  exposure  of  the  musculospiral  nerve 
from  the  lower  border  of  the  teres  major  muscle 
down  to  the  antecubital  fossa. 

The  first  incision  lies  in  a  line  from  the  tip  of 
the  olecranon  to  the  posterior  angle  of  the  acro- 
mion. The  incision  should  begin  three  fingers, 
breadth  below  the  acromion  and  continue  directly 
downward  along  the  above  line  to  5  centimeters 
below  the  level  of  the  insertion  of  the  deltoid. 
The  incision  is  carried  directly  through  the  deep 
fascia.  At  the  upper  angle  of  the  wound  the  pos- 
terior border  of  Uie  deltoid  and  the  long  and  outer 
heads  of  the  triceps  can  be  identified.  These  heads 
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of  the  triceps  are  separated  in  their  fascial  plane 
by  blunt  dissection.  The  deltoid  is  retracted. 
If  necessary,  a  small  part  of  the  latter  muscle  may 
be  cut.  The  separation  of  the  two  heads  of  the 
triceps  is  carried  down  to  the  lower  angle  of  the 
wound,  following  as  closely  as  possible  their  line 
of  junction.  After  separating  the  muscle  fibers  a 
glistening  aponeurosis  presents;  this  is  incised 
and  the  nerve  exposed  up  to  the  lower  border  of 
the  tendon  of  the  teres  major  muscle.  The  expo- 
sure thus  gained  is  excellent  and  little  damage  is 
done. 

The  second  incision  runs  parallel  to  the  first 
except  in  its  lower  part,  where  it  is  slightly  curved 
toward  the  anterior  side.  This  incision  should  be- 
gin about  12  centimeters  above  the  antecubital 
fossa  external  to  the  brachialis  anticus  and  be- 
tween it  and  the  almost  longitudinal  fibers  of  the 
supinator  longus  (the  usual  incision  is  generally 
not  sufficiently  perpendicular  and  lies  too  far  an- 
terior—  near  the  belly  of  the  biceps).  If  this 
second  incision  is  correctly  placed,  it  will  fall  over 
the  interspace  between  the  brachialis  anticus  and 
the  supinator  longus  in  which  the  lower  third  of 
the  musculospiral  nerve  is  to  be  found.  By  care- 
ful dissection  the  nerve  can  be  traced  into  the 
antecubital  fossa  to  the  point  at  which  it  divides 
into  the  radial  and  the  posterior  interosseous. 

The  nerve  in  its  upper  and  lower  thirds  is  thus 
exposed.  By  carefully  following  the  course  of  the 
nerve  in  the  fascial  space  beneath  the  triceps  and 
through  the  intermuscular  septum  by  means  of  a 
blunt  dissector  a  groove  may  be  opened.  By 
utilizing  the  canal  thus  opened,  severed  ends  of 
the  musculospiral  nerve  might  be  united  by  means 
of  nerve  grafts  or  other  procedures  without  fur- 
ther dissection.  However,  should  a  more  com- 
plete exposure  be  required,  a  third  incision  may 
be  made  midway  between  the  other  two  and  par- 
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n  for  exposure  of  the  musculo- 
n  for  exposure  of  the 
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le  from  the  lateral  part  of  the  posterior  angle 
of  the  acromion  to  the  tip  of  the  olecranon  and  extends 
from  three  fingers'  breadth  l>elow  the  Bcromioii  directly 
downward  in  the  long  axis  of  the  arm  for  about  17  centi- 
meters. The  incision  for  exposure  of  the  middle  third  of 
the  nerve  may  also  be  seen.  (The  apparent  curvature  of 
this  line  is  due  to  perspective  —  it  is  actually  a  straight 
line  parallel  to  the  first.) 


allel  lo  the  fiiit.  It  should  extend  from  3  centi- 
meters above  the  level  of  the  insertion  of  the  del- 
toid directly  downward  for  about  is  centimeters. 
The  incision  is  carried  through  the  triceps,  sepa- 
rating the  fibers  longitudinally  until  the  aponeuro- 
sis on  its  deep  surface  is  seen.  This  is  carefully  in- 
cised and  the  nerve  exposed  directly  beneath. 
A  complete  new  skin  incision  need  not  be  per- 
formed. Either  of  the  above  incisions  may  be 
prolonged  in  an  oblique  or  curved  manner  and 
the  skin  edges  undermined.  The  additional  ex- 
posure is  then  obtained  by  carrying  the  incision  as 
above  described,  longitudinally  through  the  deep 
structures.  This  incision  is  close  to  that  given  by 
Schwartz  and  Kuess.  Both  of  them  alone  give 
free  exposure  of  the  musculospiral  nerve  only  in 
its  middle  third. 

These  three  parallel  longitudinal  incisions  ex- 
pose the  musculospiral  nerve  from  the  lower  bor- 
der of  the  teres  major  muscle  to  the  antecubital 
fossa  with  the  least  possible  damage  to  the  over- 
lying tissues.  The  muscle  fibers  when  cut  longi- 
tudinally are  damaged  but  little,  and  the  sensory 
skin  supply,  frequently  completely  destroyed  by 
a  spiral  incision,  is  in  a  great  measure  retained. 
Thus  the  main  objections  to  a  spiral  incision  are 
avoided  and  a  free  and  easy  exposure  obtained. 


B.  The  lines  of  incision  for  exposure  of  the  lower  and 
middle  thirds  of  the  musculospiral  nerve  are  here  shown. 
The  lower  incision  is  made  very  nearly  perpendicular,  ex- 
cept in  its  lower  fourth  where  it  turns  slightly  anteriorly. 
It  should  be  external  to  the  brachialis  anticusand  between 
it  and  the  perpendicular  fibers  of  the  supinator  tongus. 
Generally  this  incision  is  placed  too  far  anteriorly  and  is 
curved  more  than  the  nerve.  The  incision  for  the  middle 
third  of  the  nerve  lies  midway  between  those  made  for 
the  upper  and  lower  thirds  and  parallel  lo  the  former. 
It  is  placed  upon  the  outer  head  of  the  triceps  and  extends 
from  a  point  3  centimeters  above  level  of  i 
the  deltoid  directly  downward  for  about  i 


The  rather  perpendicular  course  of  the  musculo- 
spiral nerve  is  not  anticipated  from  the  usual  an- 
atomical descriptions.  The  nerve  is  essentially 
perpendicular  in  its  upper  and  lower  thirds,  being 
spiral  only  in  a  small  portion  of  its  middle  third. 
Perhaps  this  is  the  reason  why  a  spiral  incision  fre- 
quently does  not  lie  over  the  course  of  the  nerve, 
the  precise  position  of  which  it  is  difficult  to  esti- 
mate. In  such  cases  considerable  dissection  in 
further  efforts  to  find  the  nerve  must  be  under- 
taken. 

Posterior  interosseous  nerve.  This  nerve  is  not 
infrequently  severed  or  involved  in  callus  follow- 
ing injuries  of  the  radius,  particularly  in  explosive 
wounds  of  the  elbow-joint  in  which  the  radius  may 
be  shattered.  When  injured  it  causes  considerable 
disability  due  to  paralysis  of  the  extensors  of  the 
thumb  and  fingers.  The  extensors  of  the  wrist  re- 
ceive their  nerve  supply  by  branches  above  this 
level.  The  technique  of  suturing  the  posterior 
interosseous  is  rendered  difficult  both  by  its  rela- 
tively small  size  and  by  its  inaccessibiUty. 

For  this  exposure  the  arm  is  slightly  flexed 
across  the  lower  abdomen  with  the  hand  semi- 
pronated.  The  prominence  of  the  external  con- 
dyle and  the  radial  border  of  the  extensor  com- 
munis digitorum  are  identified.   By  rapidly  mov- 
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F'ig.  2.'  The  musculospira)  nerve  exposed  in  its  upper, 
middle  and  lower  thirds. 

A.  This  shows  the  exposure  of  the  upper  third  of  the 
musculospiral  nerve.  The  outer  and  long  heads  of  the 
triceps  are  retracted.  The  tendon  of  the  teres  major  can 
be  seen  lyin)(  across  the  nerve  in  the  upper  angle  of  the 
wound.  Beside  the  nerve  are  the  superior  profunda  ves- 
sels. Note  the  almost  perpendicular  course  of  the  nerve  in 
its  upper  third. 

B.  This  shows  the  exposure  of  the  middle  third,  and 
moat  of  the  lower  third,  of  the  musculospiral  nerve.  In 
the  upper  wound  the  fibers  of  the  outer  head  of  the  tri- 
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Fig.  3.   Exposure  of  the  poster 

.1.  The  extensor  communis  digitorum.  including  its 
deep  aponeurosis,  and  the  extensores  carfri  mdialis  are 
widely  separated,  exposing  the  supinator  brevis.  .4t  a 
[loint  two  fingers'  breadth  below  the  external  condyle  the 
libers  of  the  supinator  brevis  are  separated  with  two  tissue 
forceps  in  the  direction  of  their  course.  The  posterior  in. 
terosseous  nerve  is  thus  found  running  at  almost  right 
angles  to  the  fibers  of  the  muscle.  From  this  point  the 
ner^'e  can  be  readily  followed  in  its  course. 

B.  The  posterior  interosseous  nerve  is  here  shown  as 
linaily  exposed.  It  has  been  followed  from  its  point  of  ex- 
posure shown  in  A  both  upward  and  downward  by  a  care- 
ful incision  of  the  supinator  brevis  along  the  line  of  the 
nerve.  Danger  of  cutting  the  nen'e  before  it  is  located  is 
avoided  by  ttiis  procedure.  The  nerve  may  be  followed 
until  it  breaks  up  into  its  main  branches.  By  also  making 
the  incision  shown  in  Figure  3,  C,  the  posterior  interosseous 
and  the  lower  third  of  the  musculospiraJ  may  both  be  ex- 
posed. It  is  in  the  lower  angle  of  the  latter  wound  tliat  the 
posterior  interosseous   branches  from  the  musculospiral. 

ceps  are  split  longitudinally  and  separated.  The  inferior 
incision  shows  the  lower  third  of  the  nerve  lying  between 
the  brachialis  anticus  and  the  supinator  longus. 

C.  The  lower  third  of  the  musculospiral  nerve  is  exposed 
into  the  antecubital  fossa  to  the  level  of  its  terminal  branch- 
es. Note  the  comparatively  perpendicular  portion  of  the 
nerve.  It  does  not  have  the  spiral  direction  in  this  part 
of  its  course  that  most  descriptions  indicate.  The  ner\'e 
here  lies  between  the  brachialis  anticus  internally  and  the 
supinator  lor^us  externally. 
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ing  the  various  fingers,  without  extension  of  the 
wrist,  the  common  extensor  may  be  recognized. 
External  to  it  lie  the  extensores  carpi  radialis. 
An  incision  12  centimeters  long  is  carried  from 
the  external  condyle  directly  downward  along  the 
line  between  the  extensor  communis  digitorum 
and  the  extensores  carpi  radialis  through  the  deep 
fascia.  Beginning  at  the  lower  angle  of  the  wound, 
the  interspace  between  these  muscles  is  identified 
and  they  are  separated  by  blunt  dissection  as  far 
as  their  common  origin.  Here  the  muscle  fibers 
are  cut  longitudinally  up  to  the  external  condyle. 
This  last  step  is  essential  in  order  to  obtain  ade- 
quate exposure.  The  muscles  are  then  widely 
retracted  and  the  common  extensor  aponeurosis 
on  the  deep  surface  of  the  muscle  mass  exposed. 
Its  free  medial  border  can  be  readily  found,  freed 
by  blunt  dissection  and  retracted  with  the  ex- 
tensores carpi  radialis,  thus  exposing  the  obliquely 
running  fibers  of  the  supinator  brevis.  These 
fibers  run  anteriorly  and  downward  toward  the 
flexor  surface  of  the  forearm.  The  posterior  in- 
terosseous nerve  is  within  or  beneath  this  muscle. 
It  runs  at  almost  right  angles  to  the  muscle  fibers 
diagonally  across  the  radius  toward  the  extensor 
surface.  At  a  point  two  fingers'  breadth  below  the 
condyle,  the  fibers  of  the  supinator  brevis  are  sepa- 
rated in  the  direction  of  their  course  by  blunt  dis- 


section with  two  tissue  forceps.  In  the  opening 
thus  made  the  flat  posterior  interosseous  nerve 
will  be  seen  (see  Fig.  3,  A).  Having  thus  found 
the  exact  position  of  the  nerve  the  supiaator 
brevis  is  cut  both  above  and  below,  thus  exposing 
it  freely  without  danger  of  injury.  The  posterior 
interosseous  nerve  is  thus  laid  bare  in  the  main 
portion  of  its  course.  Without  the  step  involving 
the  separation  of  the  muscle  fibers  by  blunt  dis- 
section at  right  angles  to  the  nerve,  difficulty 
may  be  encountered  in  finding  it.  It  should  be 
a  principle  of  nerve  surgery  never  to  attempt  an 
incision  parallel  to  a  nerve  having  a  spiral  course. 
The  slightest  error  in  placing  the  incision  necessi- 
tates further  difficult  dissection  and  needless 
destruction  of  tissue.  Should  it  become  necessary 
to  expose  the  posterior  interosseous  nerve  higher 
than  this  incision  affords,  the  lower  incision  de- 
scribed above  for  the  musculospiral  nerve  should 
also  be  made. 

The  authors  believe  that  this  technique  for  ex- 
posure of  the  musculospiral  and  posterior  inter- 
osseous nerves  from  the  teres  major  muscle  to  the 
termination  of  the  main  stem  of  the  latter  has 
distinct  advantages  over  the  usual  spiral  incision. 
By  longitudinal  incisions  running  across  the 
course  of  the  nerve  it  i^  immediately  found  with- 
out additional  search. 
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IN  the  roentgenographic  study  of  the  shoulder- 
jomt,  the  usual  routine  anteroposterior  plates 
are  not  sufficient,  and  a  negative  diagnosis 
based  upon  such  plates  is  open  to  severe  criticism. 
Greorge^  has  recently  emphasized  the  necessity 
of  multiple  plates  and  especially  plates  in  ab- 
duction and  external  rotation  for  the  recognition 
of  shadows  occurring  in  so-called  subdeltoid 
bursitis.  The  position  he  found  most  valuable 
was  as  follows:  "With  the  patient  in  the  re- 
cumbent posture,  the  affected  shoulder  flush  on  the 
plate,  the  upper  arm  abducted  to  a  right  angle, 
rotated  outward,  the  forearm  flexed  at  the  elbow 
to  about  45  degrees  and  the  opposite  shoulder 
slightly  elevated  by  a  sandbag. " 

>  George.    Am.  J.  Roentgenol.,  1918,  v,  187. 


For  the  p>ast  five  years,  we  have  been  using,  as 
a  routine  in  the  examination  of  shoulder  cases,  a 
somewhat  similar  position,  differing  only  in  the  de- 
gree of  abduction.  With  the  patient  supine,  the 
forearm  has  been  flexed  at  the  elbow  and  the  upper 
arm  fully  rotated  externally.  By  this  procedure, 
there  is  some  abduction  of  the  humerus,  but  not 
to  the  degree  recommended  by  George.  This 
would  seem  to  be  an  advantage  as  the  degree  of 
pain  produced  is  apt  to  be  proportional  to  the 
degree  of  abduction. 

The  especial  value  of  this  position  of  extreme 
external  rotation  is  that  the  greater  tuberosity  of 
the  humerus  and  the  tissues  attached  thereto  are 
brought  into  profile,  whereas  in  the  ordinary 
position  the  greater  tuberosity  lies  on  the  anterior 


